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contain  caverns  haunted  by  thousands  of  noc- 
turnal birds ;  and^  what  affects  the  ima^nation 
more  than  ail  the  wonders  of  the  physical  worlds 
we  find  beyond  these  mountains  a  people  so 
lately  nomade^  and  still  nearly  in  a  state  of 
nature,  savage  without  being  barbarous^  and 
stupid  rather  from  ignorance  than  long  rude- 
ness.  This  interesting  meditation  was  blended 
.  involuntarily  with  historical  remembrances.  It 
was  in  the  promontory  of  Paria  that  Columbus 
first  recognized  the  continent :  there  terminate 
these  valleys,  alternately  devastated  by  the  war- 
like anthropophagical  Carib,  and  by  the  com- 
mercial and  polished  nations  of  Europe.  At 
the  beginning  of  the  sixteenth  century,  the  un- 
happy Indians  of  the  coasts  of  Cai*upano,  of 
Macarapan,  and  of  Caraccas,  were  treated  in 
the  same  manner  as  the  inhabitants  of  the  coast 
of  Guinea  in  our  days.  The  soil  of  the  islands 
was  cultivated,  the  vegetables  of  the  ancient 
continent  were  transplanted  thither;  but  the 
regular  system  of  colonizataon  remained  long 
unknown  on  the  continent.  If  the  Spaniards 
visited  it's  shores,  it  was  only  to  procure^  either 
by  violence  or  exchange,  slaves,  pearly  gniw 
of  gold,  and  dye-woods.  Hie  motives  of  this  in<- 
satiable  avarice  seemed  to  be  ennobled  by  tire 
pretence  of  an  enthusiastic  zeal  for  religion ;  for 
every  age  has  its  peculiar  tint,  and  a  character 
appropriate  to  itself. 


llie  trade  in  the  oopper-coloiired  Indians 
was  accompanied  by  the  same  dots  of  inhuma- 
nity as  that  in  the  African  negroes;  and  had 
also  the  same  i^esnlt^  in  rendering  both  the  con-^ 
querors  and  the  conquered  more  ferocious. 
Thence  wars  became  more  frequent  among  the 
natives;  prisoners  were  dragged  from  the  in- 
land countries  to  the  coast,  in  order  to  be  soM 
to  the  whites,  who  loaded  them  with  chains  in 
their  ships.  Yet  the  Spaniards  were  at  this 
epocha,  and  long  after,  one  of  the  most  polish- 
ed natioas  of  Europe.  The  resplendent  light, 
whidi  arts  and  Mterature  tl^n  shed  over  Italy^ 
has  been  reflected  <m  every  country,  of  which 
the  language  emanated  from  the  same  source 
as  that  of  Dante  and  Pefararch.  It  might  have 
been  thought,  that  a  general  melioration  of 
manners  would  be  the  natural  consequence  of 
this  noble  awakening  of  the  mind,  this  sublime 
soaring  of  the  ima^ation.  But  in  distant  cfi- 
mates,  wherever  t^e  thirst  of  wealth  has  intro* 
duced  the  abuse  of  power,  the  nations  of  Eu«^ 
rope,  at  every  period  of  tlieir  history,  have  dis« 
played  the  same  character.  The  illustrious  €ra 
of  Leo  X  was  signalized  in  the  new  wof M  by 
acts  of  cruelty,  that  seemed  to  belong  to  the 
most  barbarous  Sigea.  We  are  less  surprised, 
however,  at  the  horrible  picture  witH  which  the 
conquest  <tf  America  presents  us,  when  we  re- 
collect w1h4  still  takes  place  on  the  western 
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Mttt«  of  AMca,  notwithstanding  the  benefits  of 
a  more  humane  legislation. 

The  principles  adopted  by  Charles  V  had 
long  abolished  the  slave-trade  on  the  continent. 
But  the  Ckmqvistadoresy  by  the  continuation  of 
their  incursions^  prolonged  this  system  of  ra- 
vaging, which  has  diminished  the  American 
population,  perpetuated  national  animosities, 
and  during  a  long  period  crushed  the  seeds  of 
rising  civilization.  At  length  the  missionaries, 
under  the  protection  of  the  secular  arm,  spake 
words  of  peace.  It  was  the;  privilege  of  religion, 
to  console  humanity  for  a  part  of  the  evils  com- 
mitted in  it*s  name ;  to  plead  the  cause  of  the 
natives  before  kings,  to  resist  the  violence  of 
the  commendataries,  and  to  assemble  wander- 
ing tribes  into  small  communities,  which  are 
called  Missions;  and  the  existence  of  which 
favours  the  improvement  of  agriculture.  Thus 
were  insensibly  founded,  though  by  a  uniform 
and  premeditated  progress,  those  vast  monastic 
establishments,  that  singular  system,  which 
continually  tends  to  insulate  itself,  and  places 
countries  four  or  five  times  more  extensive  than 
France  under  the  control  of  religious  orders. 

Institutions,  thus  useful  in  stopping  the  eflii- 
Gion  of  blood,  and  in  laying  the  first  basis  of 
society,  have  become  in  their  result  hostile  to 
it*s  progress.  The  efiiscts  of  this  insulated  sys- 
tem, have  been  such,  that  the  Indians  have  re- 


mained  in  a  state  little  different  from  that  in 
which  they  existed,  when  their  scattered  dwelU 
ings  were  not  yet  collected  round  the  habitation 
of  a  missionary.    Their  number  has  connder^ 
ably  augmented,  but  the  sphere  of  thdr  ideas 
is  not  enlarged.    They  have  progressively  lost 
that  vigour  of  chai'aeter,  and  that  natural  viva- 
city, which  in  every  state  of  society  are  the 
noble  fruits  of  independence.    By  subjecting  to 
invariable  rules  even  the   slightest  actions  of 
tlieir  domestic  life,  they  have  been  rendered 
stupid,  by  the  effort  to  render  them  obedient. 
Their  subsistence  is  in  general  more  certain, 
and  their  habits  more  pacific;  bat  subject  to 
the  constraint  and  the  dull  monotony  of  the 
government  of  the  missions,  they  discover  by 
thdr  gloomy  and  reserved  looks,  that  they  have 
not  sacrificed  their  liberty  to  th^  repose  with- 
out regret.    The  monastic  system  confined  to  the 
cloister,  while  it  deprives  the  state  of  useftd  citi- 
zens, may  however  sometimes  contribute  to  calm 
the  [passions,  to  sooth  incurable  sorrows,  and  fit 
the  mind  for  meditation ;  but  transplanted  into 
the  forests  of  the  new  wwld,  applied  to  Ithe  nu- 
merous relations  of  civil  society,  it  has  conse- 
quences so  much  liie  more  fia.tal,  as  it*s  duration 
is  prolonged;  it  enchains  from  generation  to 
geiieration  the  intellectual  faculties,  interrupts 
the  intercourse  of  nations,   and  is  hostile  to 
whatever  elevates  the  mind,  or  enlarges  it's  cpq^ 


ceptions.  From  these  iinited  causes^  the  na^ 
iives  who  inhabit  the  Missions  are  kept  in  a 
state  remote  from  all  improvement;  and  wMoh 
we  shonld  call  stationary,  if  societies  did  not 
follow  the  coarse  of  the  human  mind,  and  must 
therefore  be  said  to  retrograde^  whenever  they 
cease  to  go  forward. 

On  the  4th  of  September^  at  five  in  the  mom* 
ing,  we  began  our  journey  to  the  Misnons  of  the 
Chayma  Indians^andthegroupof  lofty  mountains 
which  traverse  New  Andalusia.  We  had  been 
advised,  on  account  of  the  extreme  difficulties 
of  the  road,  to  reduce  our  baggage  to  a  small 
bulk.  Two  beasts  of  burden  were  indeed  suffi- 
cient to  carry  our  provision,  our  instruments, 
and  the  paper  necessary  to  dry  our  plants.  One 
chest  contained  a  sextant,  a  dipping-needle,  an 
apparatus  to  determine  the  magnetic  variation^ 
thermometers,  and  Saussure*s  hygrometer.  We 
always  selected  these  instruments  in  excursions 
of  short  duration.  The  barometer  requires 
more  attention  even  than  the  time^keeper ;  and 
it  may  be  well  to  add,  that  this  ins>trument 
embarrasses  travellers  more  than  any  other. 
We  confided  it  during  five  years  to  a  guide, 
tvho  followed  us  on  foot ;  and  this  precaution, 
which  was  expensive,  did  not  alwaj^  secure  it 
from  accidents.  Having  determined  with  pre* 
cision  the  period  of  the  atmospheric  tides,  that 
is,  the  hours  at  which  the  mercury  rises  and  falls 


r^^larly  eveiy  day  under  the  tropics,  we  as« 
eertained  the  possibility  of  taking  the  level  of 
liie  country  by  means  of  the  barometer,  without 
employing  correspondent  observations  at  Cu- 
mana.  The  greatest  changes  in  the  pressure 
of  the  air  in  these  climates,  on  the  coasts,  arise 
only  to  1—1*3  of  a  line ;  and  if  at  any  given 
hour,  or  place,  the  height  of  the  mercury  be 
once  marked,  we  may  with  some  probability 
determine  the  variations,  which  this  height  ex* 
periences  throughout  the  whole  year,  at  every 
hour  9f  the  day  or  night*.  Hence  it  results, 
that,  under  the  torrid  zone,  the  want  of  corres- 
pondent observations  can  scarcely  produce  an 
error  exceeding  12  or  15  toisea,  which  is  of 
small  importance  relative  to  geological  levelling, 
or  the  influence  of  height  on  the  climate,  and 
the  distribation  of  plants. 

The  morning  was  deliciously  cooL  The  road, 
or  rather  path,  that  leads  to  Cumanacoa,  fol<' 
lows  the  ri^t  bank  of  the  Manzanares,  pass- 
ing by  the  hospital  of  the  Capuchins,  situate 
in  a  small  wood  of  lignum  vitae  and  arbores- 
cent eapparis-f^.  On  leaving  Cumana  we  eur 
joyed  during  the  short  duration  of  the  twilight, 

*  See  my  Astronoiniad  Observattons,  rol.  1,  page  2Q9« 
t  These   caper-trees  are  called  in  the  couoti^^  packacop 
tiko^ajito:  tbey  are  the  capparis  tenuisiliqaay  Jaoq.^  c  ferric 
l^ineai  c,  emargmatOf  c%  tUtptica^  c»  r^ulqtOf  c  racemo$a» 


from  the  top  of  the  hill  of  San  Francisco^  an  er* 
tensive  view  over  the  sea^  the  plain  covered 
with  bera*  and  its  golden  flowers,  and  the 
Mountains  of  the  Brigantine.  We  were  struck 
at  the  great  proximity  in  which  the  Cordillera 
presented  itself,  before  the  disk  of  the  rising  sun 
had  reached  the  horizon.  The  tint  of  the  sum-* 
mits  is  of  a  deeper  blue,  their  outline  is  more 
strongly  marked,  and  their  masses  are  more 
detached,  as  long  as  the  transparency  of  the  air 
remains  undisturbed  by  the  vapours,  which,  ac- 
cumulated during  the  night  in  the  vallies,  rise 
in  proportion  as  the  atmosphere  acquires 
warmthf 

At  the  hospital  of  the  Divina  Pastoraj  the 
path  turns  to  the  north-east,  and  stretches  for 
two  leagues  over  a  soil  without  trees,  and  for^ 
merly  levelled  by  the  waters.  We  there  found 
not  only  cacti,  tufts  of  cistus-leaved  tribulus, 
and  the  beautiful  purple  euphorbia  -f*,  cultivat- 
ed in  the  gardens  of  the  Havanna  under  the  sin- 
gular name  of  dictamno  real,  but  also  the  avi- 
oennia,  the  allionia,  the  sesuvium,  the  thalinum^ 
and  most  of  the  portulaceous  plants,  that  grow 
on  the  banks  of  the  gulf  of  Cariaco.  This  geogra- 
phical distributipn  of  plants  appears  to  desig* 

*  Pa]o  sano,  zygoph jnam  arboreanii  J«cq.    The  flowen 
have  the  smell  of  vanilla, 
t  Euphorbia  titbymalpidea* 


nate  the  limits  of  the  ancient  coast ;  and  to 
prove,  as  we  have  already  observed,  that  the 
hills,  of  which  we  went  along  the  southern  side, 
formed  heretofore  a  small  island,  separated 
from  the  continent  by  an  arm  of  the  sea. 

After  walking  two  hours,  we  arrived  at  the 
foot  of  the  high  chain  of  the  interior  moun- 
tains, which  stretches  from  the  east  to  the 
west ;  from  the  Brigantine  to  the  Cerro  de  San 
Lorenzo.  There,  new  rocks  appear,  and  with 
them  another  aspect  of  vegetation.  Every  ob* 
ject  assumes  a  more  majestic  and^  picturesque 
character;  the  soU,  watered  by  springs,  is  frir- 
rowed  in  every  direction ;  trees  of  gigantic  lofti- 
ness, and  covered  with  lianas,  rise  from  Uie 
ravins ;  their  bark,  black  and  burnt  by  the  dou- 
ble action  of  the  light  and  the  oxygen  of  the 
atmosphere,  forms  a  contrast  with  the  fresh  ver- 
dure of  the  pothos  and  dracontium,  the  tough 
and  shining  leaves  of  which  are  sometimes  se- 
veral feet  long.  The  parasite  monocotyledones 
take  between  the  tropics  the  placeof  the  moss  and 
Uchens  of  our  northern  zone.  As  we  advanced, 
the  forms  and  grouping  of  the  rocks  reminded  us 
of  the  scenes  of  S\dtzerland  and  the  Tyrol.  In 
these  American  Alps,  the  heliconia,  costus,  ma- 
ranta,  and  other  plants  of  the  family  of  the  bali- 
siers  (canna  indica),  which  near  the  coasts  vege- 
tate only  in  damp  and  low  places,  flourish  here 
at  considerable  height.   Thus  in  the  torrid  zone« 
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by  a  singular  sinulitude,  under  the  influence  of 
an  atmosphere  continually  loaded  with  vapours^ 
as  in  the  north  of  Europe  *  on  a  soil  moistened 
by  melting  snows^  the  vegetation  of  the  moun- 
tains offers  the  same  aspect,  as  characterises  the 
vegetation  of  marshes. 

Before  we  leave  the  plains  of  Cumana,  and 
the  breccia,  or  calcareous  sandstone,  which 
constitutes  the  soil  of  the  seaside,  we  will  notice 
the  different  strata,  of  which  this  very  recent 
formation  is  composed,  such  as  we  observed 
it  on  the  back  of  the  hills  that  surround  the 
Castle  ot  St.  Antonio.  This  is  so  much  the 
more  indispensable,  as  we  shall  soon  acquire  the 
knowledge  of  other  rocks,  which  may  easily  be 
confounded  with  the  puddingstone  of  the  coast 
On  advancing  toward  the  interior  of  the  con- 
tinent, the  geological  view  of  those  countries 
will  unroll  itself  gradually  before  our  eyes. 

The  breccia  or  calcareous  sandstone,  is  a  local 
and  partial  formation,  peculiar  to  the  peninsula 
of  Araya  ^,  the  coasts  of  Cumana  and  Carac- 
cas.  We  again  found  it  at  Cabo  Blanco,  to  the 
west  of  the  port  of  Guayra,  where  it  contains, 
beside  broken  shells  and  madrepores,  fragments, 
often  angular,  of  quartz  and  gneiss.    This  dr^ 

^  WaUenberg,  de  Vegetatione  Uelveti»,  et  mumai  Sep- 
temtrionU,  p.  xlvii  and  lix. 
t  See  voL  ii,  p.  263. 
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inimstanc?  assimilates  the  breccia  to  that  recent 
sandstone  designated  by  the  German  mineralo- 
gists by  the  name  of  nagelfluhe,  and  which  co* 
vers  so  great  a  part  of  Switzerland  to  the  hcagfat 
of  a  thousand  toises  *,  without  presenting  any 
trace  of  marine  productions.    Near  Cumana 
the  formation  of  the  calcareous  breccia  con* 
tains^  first  a  compact  whitish   gray  limestone, 
the  strata  of  which,  sometimes  horizontal,  some^ 
times  irregularly  inclined,  are  from  five  to  six 
inches  thick.    Some  beds  are  almost  unmixed 
with  petrifiBtctions,  but  in  the  greatest  part  the 
cardites,  the  tnrbinites,  the  ostracites,  and  sheBs 
of  small  dimensions,  are  found  so  closely  con^ 
nected,  that  the  calcareous  matter  forms  only 
a  cement,  by  which  the  grains  of  quartz. and 
the  organized  bodies  are  united :  2dly,  a  calca- 
reous sandstone,  in  which  the  grains  of  sand 
are  much   more  frequent   than  the  petrified 
shells ;  other  strata  form  a  sandstone  entirely 
firee  from  organic  firagments,  yielding  but  a.  small 
effervescence  with  acids,  and  enclosing  not  la- 
mellee  of  mica,  but  nodules  of  compact  brown 
iron  ore :  3d,  beds  of  indurated  clay,  which  con- 
tain selenite  and  lamellar  gypsum  ^.    These 
last  beds  present  a  great  analogy  with  the  mn- 
rialiferous  clay  of  Punta  Araya,  and  tLppeat  con* 
stantly  inferior  to  the  last  strata. 

*  At  the  Hohgaoty  that  towers  over  the  JSnunethal. 

t  At  the  north  of  St  Antonj'g  cafftie,  rery  near  Camana. 
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The  breccia^  or  agglomerate  of  the  seaooast^ 
which  we  have  just  described^  has  a  white  ttnt^ 
and  lies  immediately  on  the  calcareous  forma- 
tion of  Cumanacoa,  which  is  of  a  blueish  gray. 
These  two  rocks  form  a  contrast  no  less  strike 
ing  than  the  molasse  (bur-«tone)  of  the  Pays  de 
Vaud^  with  the  calcareous  limestone  of  the 
Jura*.  It  must  be  observed,  that,  by  the  con- 
tact of  the  two  formations  lying  upon  each 
other,  the  beds  of  the  Iknestone  of  Cumanacoa, 
which  I  consider  as  an  Jllpine  Umestane,  are 
always  largely  mixed  with  clay  and  marl.  Ly- 
ing like  the  mica-slate  of  Araya  ttorth-east  and 
south-^west,  they  are  inclined,  near  Ptanta  Del- 
gada,  under  an  angle  of  60  degrees  to  the  souths 
east. 

We  traversed  the  forest  by  a  narrow  path, 
and  went  along  a  rivulet,  which  rolls  foaming 
over  a  bed  of  rocks.  We  observed,  that  the 
vegetation  was  every  where  more  brilliant, 
where  the  Alpine  limestone  is  covered  by  a 
quartzose  sandstone  without  petri£Eu;tions,  and 
very  different  from  the  breccia  of  the  seacoast. 
The  cause  of  this  phenomenon  depends  proba^ 
bly  not  so  much  on  the  nature  of  the  ground, 
as.  on  the  greater  humidity  of  the  soiL  The 
quartzose  sandstone  contains  thin  strata  of  a 


*  For  example,  near  Aaraw,  Boadrjr,  and  Porentrui  in 
SwitzerlaDcL     ' 
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blackish  clay-slake  ^^  which  might  easily  be 
ooofounded  with  the  secondary  thonsdurfer^ 
and  these  strata  hinder  the  water  from  fitteriag 
into  the  crevices^  of  which  the  Alpine  lime- 
stone is  fiill.  This  last  offers  to  the  view  here, 
as  in  the  country  of  Saltzburg,  and  on  the  chain 
of  the  Apennines,  broken  and  steep  beds.  The 
sandstone,  on  the  contrary,  wherever  it  is  seat- 
ed on  the  calcareous  rock,  renders  the  appear* 
ance  of  the  scene  less  savage.  The  hills  which 
it  forms  appear  more  rounded,  and  the  gentler 
slopes  are  covered  with  a  thicker  mould. 

In  jthose  humid  places,  where  the  sandstonf 
envelopes  the  Alpine  limestone,  some  trace  of 
cultivation  is  constantly  found.  We  met  with 
huts  inhabited  by  mestizoes  in  the  ravine  of 
Los  Frailes,  as  weU  as  between  the  Cuesta  of 
Can^yes,  and  the  Rio  GurientaL  Each  of  these 
huts  is  placed  in  the  centre  of  an  enclosure 
that  contains  plantains,  papaw  trees,  sugar* 
canes,  and  maize.  We  might  be  surprised  at 
the  small  extent  of  these  cultivated  spots,  if  we 
did  not  recollect  "f*,  that  an  acre  planted  with 
plantains :{;  produces  near  twenty  times  as 
much  food  as  the  same  space  sown  with  com. 
In  Europe,  our  wheat,  barley,  and  rye  cov^ 
vast  spaces  of  ground ;  and  in  geneml  the  ara** 

♦  SchieferthoB. 

t  Political  Essay  on  New  Spam,  VoL  iL  p.  960. 

I  Musa  paradiaiaca. 
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ble  la&di  touch  each  other,  wherever  tlie  inha* 
bitants  five  upon  com.  It  is  not  the  same 
under  the  torrid  zone,  wh^re  man  has  been  able 
to  appropriate  to  himself  plants,  that,  yield  more 
abundant  and  earlier  harvests.  In  these  happy 
climates,  the  fertility  of  the  soil  is  proportioned 
to  the  heat  and  humidity  of  the  atmosphere. 
An  immense  population  finds  abundant  nou* 
flshment  on  a  narrow  space,  covered  with  plan- 
tarns,  cassava,  yams,  and  maize.  The  isolated 
situation  of  the  huts  dispersed  through  the  fo- 
rest indicates  to  the  traveller  the  fecundity  cf 
nature,  where  a  small  spot  of  cultivated  land 
suffices  for  the  wants  of  several  families. 

Hiese  considerations  on  the  agiiculture  oi 
the  torrid  zone  involuntarily  remind  us  of  the 
intimate  conne3don,  that  exists  between  the  ex- 
tent of  land  cleared,  and  the  progress  of  society* 
That  richness  of  the  soil,  that  vigour  of  organic 
lifie,  which  multiply  the  means  of  subsistence, 
retard  the  progress  of  nations  toward  civiliza- 
taon.  Under  so  mild  and  uniform  a  climate, 
the  only  urgent  want  of  man  is  that  of  food. 
It  is  the  feeling  of  this  want  only,  which  excites 
him  to  labour;  and  we  may  easily  concdve, 
why  in  the  midst  of  abundance,  beneath  the 
^lade  of  the  plantain  and  breadfruit  tree,  the 
intellectual  faculties  unfold  themselves  less  ra- 
pidly than  under  a  rigorous  sky,  in  the  region 
of  com,  where  our  race  is  in  a  perpetual  struggle 
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wHh  the  elements.    Wh^i  we  take  a  general 
survey  of  countries  inhabited  by  agricultural  na^ 
tions^  we  observe^  that  cultivated  lands  are  either 
separated  by  foresta^  or  immediately  touch  each 
other ;  not  only  according  to  the  growth  of  the 
population,  but  the  choice  of  alimentary  plants* 
In  Europe  we  judge  of  the  number  of  the  inha* 
bitants  by  the  extent  of  the  cultivation :  under 
the  tropics,  on  the  contrary,   in  the  warmest 
and  most  humid  parts  of  South  America,  very 
populous  provinces  appear  almost  deserted; 
because  man,  in   order  to  find   nourishment, 
cultivates  but  a  small  number  of  acres.    These 
circumstances,  highly  worthy  of  attention,  mo* 
dify  at  the  same  time  the  physical  appearance 
of  the  country,  and  the  character  of  it's  inhabi- 
tants, giving  a  peculiar  physiognomy  to  both ; 
somethittg  wild  and  uncultivated,  which  belongs 
to  nature,  the  primitive  type  of  which  has  not 
yet  been  altered  by  art.    Without  neighbours, 
almost  unconnected  with  the  rest  of  mankind, 
each  ftmily  of  settlers  forms  a  separate  tribe. 
This  insulated  state  arrests  or  retards  the  pro- 
gress toward  civilization,  which  advances  only 
in  proportion  as  isociety  becomes  more  nume- 
rous, and  ifs  connexions   more  intimate  and 
multiplied :  but  on  the  other  hand,  it  is  solitude 
ihat  developes  and  strengthens  in  man  the  sen- 
thneht  of  liberty  and  independence ;  and  g^ves 
birth  to  that  noble  pride  of  character,  which 
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has  at  all  times   distinguished  the  Castilian 
race. 

From  these  causes^  the  powerful  influence  of 
which  will  often  occupy  us  in  the  course  of  this 
work,  the  land  in  the  most  populous  r^ons  of 
equinoctial  America  stiU  retains  a  savage  as- 
pect, which  is  destroyed  in  the  temperate  cli- 
mates by  the  cultivation  of  com.  Between  the 
tropics  the  agricultural  nations  occupy  less 
ground :  man  has  there  less  extended  his  em-» 
pire ;  he  may  be  said  to  appear,  not  as  an  ab- 
solute master,  who  changes  at  his  wiH  the  sur- 
fitce  of  the  soil,  but  as  a  transient  guest,  who 
quietly  enjoys  the  gpifts  of  nature.  There,  in 
the  neighbourhood  of  the  most  populous  cities, 
the  land  remains  studded  with  forests,  or  co« 
vered  with  a  thick  mould,  never  torn  up  by  the 
plough.  Spontaneous  plants  still  predominate 
by  their  quantity  over  cultivated  plants,  and 
dd;ennine  alone  the  appearance  of  the  land- 
scape. It  is  probable,  that  this  state  of  things 
will  change  very  slowly.  If  in  our  temperate 
climate  the  cultivation  of  corn  contributes  to 
throw  a  dull  uniformity  upon  the  land  we  have 
cleared,  we  cannot  doubt,  that,  even  with  an 
ini^reasing  population,  the  torrid  zone  will  pre- 
^rve  that  majesty  of  vegetable  forms,  those 
marks  of  an  unsubdued,  virgin  nature,  which 
Knder  it  so  attractive,  and  so  picturesque.  Thus 
it  is^  that,  by  a  remarkable  concatenation  of 
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physical  and  moral  causes,  the  choice  aifd  prcM 
duction  of  Itlimeiitary  plants  have  an  influence 
on  three  important  objects  at  once;  theassoci-' 
ation  or  the  isolated  state  of  families,  the  more 
or  less  rapid  progress  of  civilizalaon^  and  the 
individual  character  of  the  landscape. 

In  proportion  as  we  penetrated  into  the  fo^ 
rest,  the  barometer  indicated  the  pro^gressive 
elevation  of  the  land.  The  trunks  ef  the  trees 
jpresented  here  an  extraordinary  phenomenon; 
a  gramineous  plant,  with  verticillatef  branches*, 
climbs,  like  a  liana,  eight  or  teii  feet,  and  forms 
festoons,  which  cross  the  path,  and  swing  about 
with  the  wind  We  halted,  about  three  o'clock 
in  the  afternoon,  on  a  small  flat,  which  is  known 
under  the  name  of  Quetepe,  arid  is  elevated 
about  one  hundred  and  ninety  toises  above  the 
level  of  the  sea.  A  few  small  houses -f^  hav6 
been  erected  near  a  spring,  well  known  by  the 
natives  for  its  coolness  ai^d  great  salubrity. 
We  found  the  water  delicious.  It's  tempera^ 
ture  was  only  22*5* :{;  of  the  centigrade  thermo-' 
meter,  wMle  that  of  the  air  was  28*7^    The 

*  Caricef  analogOQi  to  *ihe  chutque  of  Santa  I'e,  of  the 
groap  of  flie  nastosea.  Una  gprandneoaa  plant  ia  excellent 
paatnre  tat  mnlea.  See. the  Noroa  Crtnerm  H  Speeia  FUmia- 
rum  t^mn.^  which  I  am  pabliahing  m  coignnction  with 
Measra.  Bonpland  and  Kanth. 

t  HMiacum  de  Dan  Juan  Pelay. 

t  18*  of  Reaomar'a  thermometer. 
VOU  III.  c 
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Bpnnp^  wbich  descend  from  the  neighbouring 
moiuM;aui8  of  a  gireater  height  often  indicate  ^ 
too  rapid  decrement  of  heat.  If  indeed  we  supr 
pose  the  mean  temperature  of  the  water  on  the 
coast  of  Cumana  equal  to  26%  we  must  con^ 
clude^  unless  other  local  causes  modify  the 
tempa^ature  of  the  springs^  that  the  spring  of 
Quetepe  acquires  it's  great  coolness  at  more 
than'  3(H)  toises  of  absolute  elevaUpn*.  Iq 
speaking  of  the  springs^  which  gush  out  in  the 
phons  of  the  torrid  zone,  or  at  a  small  eleva^ 
ikm,  I  must  observe  in  general,  that  it  is  only 
in  regions  where  the  mean  tanperature  of  sum^ 
mer  essentially  differs  from  that  of  the  whole 
jeas:,  that  the  inhabitants  can  drink  spring  wa- 
ter eictremely  cold  during  the  season  of  the 
great  heats.  Tlie  Lapla^djers^n^ai*  Umeaand 
Stersele^  in  the  65th  degree  of  l^titudey  drink 
spring-^wafer^  the  temperature  of  which^  in  the 
month  of  A^gust,  is  scarcely  two  ,or  three  de- 
grees above  the  jfreeajon^  poiviVrt*;  while  in  th^ 
day  the  heat  of  the  air  rises. in  the  shade^  in 
the  same  northern  regions,  to  26;  or  27  degrees* 
In  the  temperate  climates  of  France  and  Ger- 
many, the  difference  between  the  air  and  the 
springs  never  exceeds  16  or  17  degrees;  be^ 
tween  the  tropics  it  seldom  rises  to.  6  oir<  6 

•  Vol.  IL  p.  86, 142, 184. 

t  Kongl  Vetenks,  Acad,  Nya  Handle  1809,  p,  206. 
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degrees.  It^  is  easy  to  acccmtit  for  these  phe^^ 
nomena,  on  recollectmg>  thai  the  mteiioi* 
of  the  globe,  and  the  snbterraneotii  wKt&rs^ 
have  a  temperature  almost  ictentk^  with  the 
annual  mean  temperature  of  the  air;  and 
that  the  latter  differs  from  the  mean  heat 
of  the  summer  in  proportion  to  tlie  <ti9tanoe 
from  the  equator.  The  dip  of  the  needle  at 
Quetepe  was  4SrT  of  the  oentesimid  divlrion.^ 
The  cyanometa*  incBcated  for  the  colour  of  the 
sky  at  the  zenith  only  H"";  no  dimbt  because 
the  season  of  the  rains  had  began  8*me  days 
before,  and  the  air  wAs  ^rMdy  mit^^  witlf 
vapours  *: 

From  the  top  of  a  hill  of  sandstone,  wfaiete 
overlooks  the  spring  of  Quetepe,  we  had  a  mag-^ 
nificent  view  of  the  sea,  cape  Macanao,  and  the 
peninsula  of  Miiniquarez.  An  immense  fiiresfe 
extended  itself  at  our  feet  to  the  edge  of  the 
ocean.  7^  tops  of  the  trees/  intertwiaed  witik 
lianas,  crowned  with  long  wreaths  ef  flowers,-^ 
formed  a  vast  carpet  of  verdure,  tiife  dask  «Mr 

^  At  finir  in  the  altenMKHi;  Delttc't  hygMneter  48^; 
eeiti^i4»  dkerMmeter  »b\  From  Q«etepe  I  foiud  by 
tt«  eampatt  thebeteingp  of  Cqp^  MACsnao  N.  20^  W.  The 
angle  between  the  Cape  and  the  Valley  of  San  Juan  in  the 
Island  of  Margaretta  is  TSP  28^.  The  dislaDce  in  a  straight 
Ene  from  Quetepe  to  Cumana  appears  to  be  three  leagnea 
aiMabalfi 

c  2 
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of  which  augmented  the  spl^idor  of  the  aerial 
light.  The  aspect  ofthis  spot  struck  us  the  more, 
as  we  then  first  beheld  those  great  masses  of 
tropical  vegetation.  On  the  hill  4>f  Quetepe^  at 
the  foot  of  the  malpighia  coooUobaefolia^  the 
leaves  of  which  are  extremely  coriaceous^  we 
gathered  among  tufts  of  the  polygala  montana, 
the  first  mdastomas^  especially  that  beautifiil 
species  described  under  the  name  of  the  melas* 
toma  rufescens.  The  remembrance  of  this  spot 
will  remain  long  impressed  on  our  minds.  The 
traveller  preserves  a  fond  predilection  for  those 
places^  where  he  meets  with  a  group  of  plants 
which  he  had  never  before  beheld  in  their  wild 
states 

As  we  advanced  toward  the  south-west,  the 
soil  became  dry  and  sandy.  We  climbed  a 
group  of  mountains^  which  separate  the  coast 
from  the  vast  plains^  or  savannahs,  bordered 
by  the  Qfonoko.  That  part  of  this  group,  over 
which  passes  the  road  to  Cumanacoa,  is  desti- 
tute of  vegetation^  and  has '  steep  declivities  to- 
ward both  the  north  and  the  south.  It  is  de- 
signated by  the  name  of  the  Impossible^  because 
it  is  beUeved,  that,  in  the  case  of  O^e  landing  of 
an  enemy,  this  ridge  of  mountains  would  offer 
an  asylum  to  the  inhabitants  of  Cumana.  We 
reached  the  top  a  little  before  sunset,  and  I  had 
scarcely  time  to  take  a  few  horaiy  ai^les^  to 
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detemiiiie  the  longitiide  of  the  place  by  means 
ci  the  chronometer  *. 

The  view  irom  the  Impamble  is  finer  and 
more  extensive  than  that  from  the  table-land  of 
Qaetq>e.  We  distingoished  clearly  by  the  na- 
ked eye  the  flattened  top  of  the  Brigantine,  the 
poffltbn  of  which  it  would  be  important  to  fix 
accurately,  the  landmg-place,  and  ihe  road  of 
Cumana.  The  rocky  coast  of  the  peninsula  of 
Araya  appeared  at  it's  full  length.  We  were 
particularly  struck  with  the  extraonSUnary  con-^ 
figuration  of  a  port,  known  by  the  name  of  La^ 
guna  Grande,  or  Laguna  del  Obispo.  A  vast 
basin,  surrounded  by  high  mountains,  commu- 
nieates  with  the  Gulf  of  Cariaco  by  a  narrow 
ehanael,  which  admits  only  of  the  passage  of 
one  ship  at  a  time.  This  port,  of  which  Mr.  ^ 
Fidalgo  has  sketched  the  plan  minutely,  is  ca- 
pable of  containing  several  squadrons  at  once. 
It  is  an  uninhabited  place,  but  annually  fre- 
quented by  vessels,  which  carry  mules  to  the 

*  See  my  AstroDomical  Obserrationt,  toL  i»  page  94r 
On  account  of  the  distance  of  the  soathern  |Nurt  of  the  ga\{ 
of  Cariaco,  t6e  latitude  ma»t  be  nearly  10*  2d^.  I  took  the 
bearings  of  the  road  of  Camaoa,  N.  01*  21^  W. ;  of  Cape 
Macaqao^  N,  89^  S7'  W.  (  of  Lagwm  Graidep  on  the  northera 
coast  of  the  gulCof  Cariaoo,  N.  8*  1(/  W. ;  of  ibe  Cerro  del 
Bergantin,  (centre  of  the  Mesa)  S.  27*"  6'  W*.  Shortest  dis- 
tance from  the  sea  3  or  4  miles.  The  angles  were  taken  some 
with  a  sextant,  some  with  the  nautical  compass ;  the  lattsf 
are  corrected  by  tlw  magaetic  variation. 
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yiesll  India  Islands.  There  are  some  partare 
grounds  at  the  bottom  of  the  bay.  We  tfaeed 
the  sinuosities  of  this  arm  of  the  sea,  which, 
like  a  riyer^  has  dug  a  bed  between  perpendicn^ 
lar  rocks  destitute  of  v^etation.  This  singu^ 
lar  view  reminded  us  oi  the  back-ground  of 
the  fanckul  landscape,  with  which  Leonardo 
da  Vinci  has  decoiated  his  famous  portrait  of 
Oioconda'*^. 

We'  could  observe  by  the  chronometer  the 
moment  when  the  disk  of  the  sun  toudied  the 
horizon  of  the  sea.  The  first  contact  was  at 
&'  8'  13'';  the  secpnd,  at  6>>  KKSG^'of  mean 
time.  This  observation,  which  is  not  un? 
important  for  the  theory  of  terrestrial  refrac- 
tions, was.ntade  on  l^e  summit  of  the  mpun- 
.  tdin,  at  the  absolute  lieight  of  29&  tQtses.  The 
setting  pf  the  sun  w^  attended  by  a  yery  rapid 
coolipg  of  the  air«  l^hree  iqiBUt^s  after  the 
last  appareq^cimtact  of  the  cjisk  with  the  hori^ 
zon  of  the  pea^  the  t|i^)9i|pmc^  suddenly  fell 
from  26-2"  to  21-3'.  Wm  this  extraordinary 
pefiigeration  owing  to  some  descending  cur- 
rent ?  The  air  was  however  palm,  and  no  ho- 
rizontal wind  was  felt. 

We  passed  the  night  in  a  hguse  where  there 
was  a  military  post  of  eight  men,  under  the 
command  of  a  Spanish  Serjeant.    It  is  an  hos- 

♦  Mona  Lisai  wife  of  FranceocA  dd.  firiooondq. 


pital,  built  by  the  side  of  a  powder-magazine, 
and  affords  every  kind  of  aid  to  travellers.  The 
)same  detachment  inhabits  the  mountains  five 
or  six  months.  The  post  is  for  the  most  part 
occnpied  by  soldiers  who  have-  chacrasy  or 
plantations,  in  the  neighbourhood.  When  Cu* 
mana,  after  the  capture  of  Trinidad  by  the  En* 
glish,  in  1797,  was  threatened  with  an  attack^ 
many  of  the  inhabitants  fled  to  Cumanacoa, 
and  deposited  what  they  possessed  of  most  va- 
lue in  sheds  hastily  constructed  on  the  top  of 
the  Impossible,  it  was  then  resolved,  in  case  of 
any  unforeseen  invasion,  to  abandon  the  castle 
of  St.  Antonio,  after  a  short  resistance,  and  to 
concentrate  the  whole  force  of  the  province 
round  the  mountains,  which  may  be  considered 
as  the  key  of  the  Llanos.  The  military  events, 
which,  in  consequence  of  political  revolutions, 
liave  since  taken  place  in  these  countries,  have 
shown  how  wisely  this  first  plan  was  ihuned. 

The  top  of  the  ImpossSbhy  as  nearly  as  I  could 
perceive,  is  covered  with  a  quartzose  sand- 
stone, free  from  petrifiictions.  Ifs  strata  are 
here,  as  on  the  ridge  of  the  neighbouring  moun- 
tains, pretty  regularly  directed  fix)m  N.  N.  E. 
to  S.  S.  W.  *  I  have  already  observed,  that 
this  direction  is  also  the  most  common  in  the 
primitive  formations  in  the  peninsula  of  Araya, 

*  Hon  3—4 :  45^  of  soathern  incItiiAtioKL    * 
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and  along  the  coasts  of  Venezuela.  On  the 
northern  declivity  of  \he  Impossible^  near  the 
Pennas  Negras^  an  abundant  spring  gushes 
from  sandstone^  which  alternates  with  a  schis- 
tous clay.  We  remarked  on  this  point  frac- 
tured strata,  which  lie  from  N.  W.  to  S.  E.,  and 
the  dip  qf  which  is  almost  perpendicular^ 

The  Llanerosy  or  inhabitants  of  \he  plains^ 
send  their  produce,  especially  maize,  leather,  and 
cattle,  to  the  port  of  Cumana  by  the  road  over 
the  Impossible.  We  continually  saw  mules  ar- 
rive, le4  by  Indi9.i)iS  or  Mulattoes.  The  soUtude 
of  this  place  recalled  forcibly  the  nights  I  had 
passed  on  the  top  of  St.^  Gothard.  Several 
parts  of  the  vast  forests,  which  surround  the 
mountain,  had  taken  fire.  Reddish  flames, 
balf  enveloped  in  clouds  of  smoke,  presented 
the  most  awefril  spectacle.  The  ii^iabitants 
$et  fire  to  the  forests,  to  meliorate  the  pastu- 
rage, and  destroy  the  shrubs,  that  choke  the 
grass,  already  so  scarce  in  these  countries. 
!^normous  conflagraitions  too  are  often  caused 
by  the  carelessness  of  the  Indians,  who  neglect, 
when  they  travel,  to  extinguish  the  fire  with 
which  they  have  dressed  their  food.  These 
accidents  have  contributed  to  diminish  the 
number  of  old  trees  in  the  road  from  Cumana 
to  Cumanacoa;  and  the  inhabitants  observe 
justly,  that,  in  several  parts  of  their  province, 
the  dryness  has  increased,   not   only  because 
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fevery  year  the  frequency  of  earthquakes  causes 
more  crevices  in  the  soil ;  but  also  because  it 
is  now  less  furnished  with  wood  than  it  was  at 
the  time  of  the  conquest. 

I  arose  during  the  nighty  to  determine  the  la- 
titude of  the  place  by  the  passage  of  Fomalhaut 
over  the  meridian.  The  observation  was  lost, 
owing  to  the  time  which  I  employed  in  taking 
the  level  of  the  artificial  horizon.  It  is  the  great 
inconvenience  of  reflecting  instruments,  when^ 
on  account  of  the  mobility  of  the  fluids,  we  do 
not  use  horizons  of  mercury,  of  amalgam,  or  of 
oil,  but  those  flat  glasses,  which  have  been  in- 
troduced by  Mr.  von  Zach.  It  was  midnight, 
and  f  was  benumbed  with  cold,  as  were  also 
our  guides :  yet  the  thermometer  kept  at  19*7'  *. 
At  Cumana  I  have  never  seen  it  sink  below  21'' ; 
but  then  the  house  in  which  we  dwelt  on  the 
Impossible  was  258  toises  above  the  level  of  the 
sea.  At  the  Casa  de  la  Polvora  I  determined 
the  dip  of  the  magnetic  needle,  which  was 
42*5""  'f.  The  number  of  oscillations  correspon- 
dent to  10'  of  tune  was  233.  The  intensity  of 
the  magnetic  forces  had  consequently  augment- 
ed from  the  coast  to  the  mountain,  perhaps 
from  the  influence  of  some  ferruginous  matter, 

*  15-5^  Beaamor's  tbermometer. 

t  The  Magnetic  dip  is  always  measured,  in  this  work, 
according  to  tlie  centesimal  division,  if  the  conlrar?  be  not 
expressly  mentioned. 
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hidden  in  the  strata  of  sandstone,  which  cover* 
the  Alpine  limestone. 

We  left  the  Impossible  on  the  5th  of  Septem- 
ber, before  sunrise.  The  descent  is  very  dan- 
gerous for  beasts  of  burden ;  the  path  being  in 
general  but  fifteen  inches  broad,  and  bordered 
by  precipices.  In  1796,  the  useful  project  was 
formed  of  tracing  a  fine  road  from  the  village 
of  St.  Fernando  as  far  as  the  mountain.  A 
third  of  this  road  was  even  finished :  but  unfor- 
tunately it  had  been  begun  in  the  plain,  at  the 
foot  of  the  Impossible  J  so  that  the  most  difficult 
part  of  the  road  remained  untouched ;  and  the 
work  was  suspended  by  one  of  those  causes, 
which  produce  the  failure  of  almost  every  plan 
of  improvement  in  the  Spanish  colonies.  Va- 
rious civil  authorities  were  anxious  to  assume 
to  themselves  the  right  of  directing  the  works ; 
and  the  people  patiently  paid  the  taxes  for  a 
road  which  did  not  exist,  till  the  Governor  of 
Cumana  put  an  end  to  this  abuse. 

In  descending  the  Impossible^  the  rock  of 
Alpine  limestone  reappears  under  the  sand- 
stone. The  strata  being  generally  inclined  to 
the  south  and  south-east,  a  great  number  of 
springs  gush  out  on  the  southern  side  of  the 
mountain.  In  the  rainy  season  of  the  year, 
these  springs  form  torrents,  which  descend  in 
cascades,  shaded  by  the  hura,  the  cuspa,  and 
the  silver-leaved  cecropia  *• 

*  Tmmpet-tree. 
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.   The  cuspa^  a  common  tree  in  the  environs 
of  Cumana  and  of  Bordones^  is  yet  unknown 
to  the  botanists  of  Europe.    It  was  long  nsed 
only  for  the  building  of  houses^  and  has  become 
celdbrated  since,  1797^  under  the  name  of  the 
cascarilla  or  bark^tree  (dnchona)  of  New  AnAir- 
lusia.    It's  trunk  pses  scarcely  above  fifteen  or 
twenty  feet.    Ks  alternate  leaves  *  are  smooth^ 
entire;,  and  oval.    It's  bark,  very  thin,  and  of  a 
pale  yeUow,  is  eminently  febrifuge.    It  is  even 
more  bitter  than  the  bark  of  the  real  cinchona, 
but  it's  bitterness  is   less  disagreeable.  .The 
cuspa  is  administered  with  the  greatest  success, 
in  a  spirituous  tincture,  and  in  aqueous  infusion, 
both  in  intermittent  and  in  malignant  fevers« 
The  Governor  of  Cumana,  Mr.  d'Emparan,  sent . 
a  considerable  quantity  of  it  to  the  physicians  of 
Cadiz ;  and,  accinrding  to  the  information  lately 
received  from  Don  Pedro  FVanco,  apothecary^ 
to  the  military  hospital  at  Cumana,  the  cuspa 
has  been  acknowledged  in  Europe  to  be  almost 
as  good  as  the. quinquina  of  Santa  Fe.    It  is 
asserted,  that,  taken  in  powder,  it  has  the  ad^ 
vantage  over  the  latter  of  cauring  less  irritation 
jto  the  stomach  of  those  patients  whose  gastric 
jsystem  is  much  debilitated* 

On  the  coasts  of  New  Andalusia,  the  cuspa 

*  At  the  sammit  of  llie  bongbs,  the  leaves  are  sometimefl 
pppoftite  to  each  other,  but  constantly  withont  stipalct. 
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is  considered  as  a  kind  of  cinchona;  and  wc 
were  assured,  that  some  Arragonese  monks, 
who  had  long  resided  in  the  kingdom  of  New 
Grenada,  recognised  this  tree  from  the  resem- 
blance of  it's  leaves  with  those  of  the  real  Peru- 
vian bark-tree.  This  assertion,  however,  is  un- 
founded ;  since  it  is  precisely  by  the  disposition  of 
the  leaves,  and  the  absence  of  the  stipulse,  that 
the  cuspa  differs  totally  from  the  trees  of  the 
rubiaceous  family.  It  perhaps  resembles  the 
family  of  the  honey-suckle,  or  caprifoliaceous 
plants,  one  section  of  which  has  alternate  leaves, 
and  among  which  we  find  several  cornel-trees, 
remarkable  for  their  febrifuge  properties  *.    ' 

The  taste,  at  once  bitter  and  astringent,  and 
the  yellow  colour  of  the  bark,  have  alone  led  to 
the  discovery  of  the  febrifnge  virtue  of  the  cus- 
pa. As  it  blossonas  at  the  end  of  November, 
we  did  not  see  it  in  flower,  and  we  know  not  to 
what  genus  it  belongs  ;  and  I  have  in  vain  for 
several  years  past  asked  our  fiiends  at  Cumana 
for  specimens  of  the  flower  and  the  fruit.  I 
hope,  that  the  botanical  determination  of  the 
bark-tree  of  New  Andalusia  will  one  'day  fix  the 
attention  of  traveUers,  who  visit  this  region  af- 
ter, us;  and  that  they  will  not  confound,  not- 

*  Gorans  florida,  and  c  sericea  of  the  United  States. 
(Walker  oo  the  Virtues  of  the  Cornus  and  the  Cinchona 
compared.    Philad.  1803.) 
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withstanding  the  analogy  of  the  names,  the 
cuspa  with  the  cuspare.  This  last  not  only  Ve- 
getates in  the  missions  of  the  Rio  Carony,  but 
also  to  the  west  of  Cumana,  in  the  gulf  of  Santa 
Fe.  It  furnishes  the  druggists  of  Europe  with 
the  £3unous  cortex  angustura/and  forms  the  ge- 
nus bonplandia,  described  by  Mr.  Willdenouw 
in  the  Memoirs  of  the  Academy  of  Berlin*, 
from  notes  communicated  to  him  by  us. 

It  is  singular,  that,  during  our  long  abode  on 
the  coast  of  Cumana  and  the  Caracas,  on  the 
banks  of  the  Apura,  the  Oronoko,  and  the  Rio 
Negro,  in  aii  extent  of  country  of  forty  thou- 
sand square  leagues,  we  never  met  with  one  of 
those  numerous  species  of  cinchona,  or  exoste- 
ma,  which  are  peculiar -f*  to  the  low  and  warm 
regions  of  the  tropics,  especially  to  the  archipe- 
lago of  the  West  India  Islands.  Yet  we  are 
&r  from  affirming,  that,  throughout  the  whole 

•  An.  18W,  p.  24. 

t  To  the  cinchonas  of  inferior  re^ons  (wbicb  are  almost 
all  exoitomas,  coroHis  glabris,  filament's  longe  exsertis,  e 
bassi  tubi  nascentibnsy  seminiboji  margine  integro  cinctis) 
belong  c.  longiflora  of  Lambert^  c  caribcea,  c.  angustifolia  of 
S warts,  c.  lineata  of  WaU^  c  pbilippica  of  N^e.  See  my 
botanical  and  physical  Essay  on  the  Cinchon'as  of  the  Nexr 
Continent,  in  the  BerL  Magazin  Naturfortck.  Freunde,  1807, 
p.  toe.*  The  genas  exoslema  was  described  for  the  first 
time  in  our  Eqoiaoctial  Plants,  yoL  1,  page  131,  by  Messrs. 
Bieliatd  and  Bonpland.  (Schrader,  Journ.  fuer  die  Botanik, 
B.  1,  p.  8M. 
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of  the-  eastern  part  of  South  America^  from  For** 
toeab^o  to  Cayenne,  or  from  the  equator  to  the 
10th  degree  of  North  latitude,  between  the  me- 
ridians of  54  and  71  degrees,  the  cinchona  ab- 
solutely does  not  exist.  Can  we  boast  of  know- 
ing completely  the  Flora  of  so  vast  an  extent  of 
country?  But  when  we  recollect,  that  even  at 
Mexico  no  species*  of  the  genera  cinchona  and 
exostema  has  been  discovered,  either  in  the 
central  table-land,  or  in  the  plains,  we  ate  led 
to  believe,  that  the  mountainous  islands  of  the 
West  Indies  and  the  Cordillera  of  the  Andes 
have  peculiar  Floras ;  and  that  they  possess 
groups  of  vegetables,  which  have  neither  passed 
from  the  islands  to  tlie  coatihent,  nor  from 
South  America  to  the  coasts  of  New  Spain. 

It  may  be  observed  farther,  that^  when  we 
reflect  on  the  niunerous  analogies,  which  exbt 

*  The  ciochona  angustifolia,  and  the  c.  longiflora,  have 
never  been  found  in  New  Spain,  or  Cayenne,  notvithstaad- 
ing  what  has  recently  been  asserted.  (Lambert,  Descrip.  of 
the  Genus  Cinchona,  1797,  p.  38,  Bulletin  de  Pharmacies 
1812,  p.  492.)  Mr.  Richard,  who  resided  long  in  French 
Guiana,  aftef  Oubiet,  affirms,  that  no  new  kind  of  cinchona 
has  been  there  discovered.  The  specimen  of  the  c  longi* 
flora,  that  Mr.  Lambert  cites  in  his  interesting  Monographj, 
as  taken  from  Oublet's  herbal,  came  probably  from  St  Do- 
mingo ;  at  least  Wahl  recognised  among  the  West  Indian 
plants  of  Mr.  Jussieu's  collection  the  c.  longiflora.  Is  the 
bark  of  Grand  Para  (c.  brasiliensis,  Hofmanaegg)  a  llw* 
cinchona?  or  does  it  belong  to  the  genus  roaohaoniaj 
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between  the  properUcs  of  vegetables  and  thdr 
external  form,  we  are  surprised  to  find  qualities 
eminently  febrifuge  in  the  bark  of  trees  belong- 
ing to  different  genera,  and  even  different  fa- 
milies*.   Some  of  these  barks  so  much  resem^ 

*  It  may  be  somewhat  interestiDg  to  chemistry,  physio- 
Jogy,  and  descriptiye  botany,  to  consider  under  the  9am« 
point  of  yiew  the  plants,  that  have  been  employed  in  inter- 
mittent feren  with  different  degrees  of  snocess.  We  find 
amonji  the  rubuiccoiu  plants,  beside  the  cinchonas  and  ex^ 
oslemasy  the  contra  speciosa,  or  Cayenne  bark,  the  port« 
landia  grand^ora  of  the  West  Indies,  another  pordandia 
discovered  by  Mr.  Sesse  at  Mexico,  the  pinkneia  pubescent 
of  the  United  States,  the  berry  of  die  coffee  tre^,  and  per- 
haps the  macrocnemom  corymbosiim,  and  the  guettards 
eoeoinea ;  among  the  magnoUaceoutf  the  tulip  tree  and  th^ 
magnolia  gkuica ;  among  the  zmtthMykceimSt  the  cuspare  of 
Angustara,  known  in  America  under  the  name  of  Oronoko 
bark^  and  the  zanthoxylon  caribsenm ;  among  the  kguminouSf 
the  geoffiraeas,  the  swietema  febrifiiga,  the  aeschynomene 
grandiflora,  the  caesripinea  bonducella ;  among  the  eaprifolior 
umit^  the  comus  florida,  and  the  cuspa  of  Cnmana ;  among 
the  rosaceouip  the  cerasus  virginiana,  and  the  geum  nrba* 
num ;  among  the  amentaceous,  the  willows,  oaks,  and  birch 
trees,  of  which  the  alcoholic  tincture  is  used  in  Russia  by 
the  common  people,  the  populus  tremuloides,  &c. ;  among 
the  OMtonaceouSf  the  uyaria  febrifiiga,  the  fruit  of  which  we 
saw  administered  with  success  in  the  Missions  of  Spanish 
Guiana;  among  the  twiaroubacetmSf  the. quassia  amara,  cele- 
brated  in  the  feverish  plains  of  Surinam ;  among  the  terebin^ 
iUnactouSf  the  rhus  glabmm ;  among  the  eupharbaceaiUf  the 
traton  cascarilla ;  among  the  composite,  the  eupatorium  per- 
fbliatnin,  the  febrifuge  qualities  of  which  are  known  to  tfa6 
savages  of  North  America  (Grindal's  Chinasnrrogat,  Dorpat, 
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ble  each  other,  that  it  is  easy  to  confound  them 
at  first  sight.  But  before  we  examine  the  ques- 
tion, whether  we  shall  one  day  discover,  in  the 
real  cinchona,  in  the  cuspa  of  Cumana,  the 
cortfex  angusturae,  the  Indian  swietenia,  the  wil* 
lows  of  Europe,  the  fruits  of  the  coffee  tree  and 
uvaria,  a  matter  uniformly  diffused,  and  exhibit- 
ing, (like  starch,  caoutchouc,  and  camphor) 
the  same  chemical  properties  in  different  plants^ 
we  may  ask  in  general,  whether,  in  the  present 
state  of  physiology  and  medicine,  a  febrifuge 
principle  ought  to  be  admitted.  Is  it  not  pro- 
bable, rather,  that  this  particular  derangement 
in  the  organization,  which  is  known  under  the 
vague  name  of  the  febrile  state,  and  in  which 
both  the  vascular  and  the  nervous  systems  are 

1809.  Ilenard  ueber  inland.  Sarrogate  der  GhiDarlnde, 
Maioz,  1809.  Decandolle,  sur  les  Proprivtes  medicales  des 
Plantes,  181G,  p.  73, 129, 138, 142,  165,  171, 179.  Ro- 
gers, on  the  Properties  of  the  Liriodendron  tulipifera, 
Philad.  1802.)  It  is  the  bark  of  the  roots,  that  is  nsed  in 
the  tulip  tree,  as  in  the  quassia.  Eminent  febrifuge  virtues 
have  equally  been  found  at  Loxa,  in  the  cortical  part  of  the 
roots  of  the  cinchona  condaminea;  but  it  is  happy,  for  the 
preservation  of  the  species,  that  the  roots  of  the  real  cin- 
cbopa  are  not  employed  in  pharmacy.  Chemical  researches 
are  yet  wanting  upon  the  very  powerful  bitters  contained 
in  the  roots  of  the  zanthorisBa  apiifolia,  and  the  actaea 
racemosa:  the  latter  have  sometimes  been  employed 
with  success  against  the  epidemical  yellow  fever  in  New 
York. 
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at  the  sable  time  attacked,  yields  td  remedies 
which  do  not  operate  by  the  same  principle,  by 
tfae  same  mode  of  action  on  the  same  organs^ 
fay  the  same  play  of  chemical  and  electrical  at- 
tractions ?  We  shall  here  confine  ourselves  to 
this  observation,  that,  in  the  species  of  the  genus 
duBchone^  like  antifcjbrile  viri4ie8  do  not  appear 
to  reside  in  the  tmnin  (which  is  only  accident 
aUy  mingled  in  them),  or  in  the  cinchonatof 
lime ;  but  in  a  resiniform  matter,  soluble  botb. 
by  alcohol,  and  by  water,  and  which,  it  is  be- 
lieved, is  composed  of  two  principles^  the  cin- 
chomc  hitter  and  the  cmchdnk  fed*.  Can  it 
then  be  admitted,  that  this  resinifomb  matter,- 
which  possesses  different  d^ees  of  energy  aO' 
Cording  to  the  eombinations  by  which  it  is  mo-, 
dified,  is  found  in  all  the  febrifuge  substances  ^ 
Those  by  whidi  the  bulpbat  of  iron  is  preeipttat* 
Qd  of  a  green  .colour,  like  the  real  civchona,  the 
bark  of  the  white  willow,  and  the  homed  peris- 
perm  of  the  coffee  tree,  do  not  on  this  account 
indicate  an  identify  of  chemical  CcmipositH>n^ ; 

*  Id  Frencfa,  Famer  ei  le  rwge  cifichoni^wer,^ 
'  t  Hie  cQspare  bark  (coHL  angoAune)  yields^  with'  iron  m 
jtSaw  predpiiite ;  jet  it  ie  employed  ob  the  boaks  of 
the  OroDoko,  >aiid  particularly  at  the  town  of  St  Thoiwui  of 
Angostura,  as  an  excellent  cinchona';  and  on  the  other  liand> 
Ae  bark  of  the  commmi  cherry  tree^  wbieh  has  scarcely 
any  febrifuge  quahty,  yields  a  |^en  flreeipitate  like  Ai 
feafrcinthooas*  (Vaiuiiielin,  Amiales  de  Chimie^  T.'  59,  page 
34S.  Keoss,  iiv  the  Journal  de  Pharraaoic,  ).616,  page,605t 
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hUd  this  identity*  might  eidst^  without  our  coii^ 
cludiDg  thence,  that  the  medical  virtues  were 
analogous.  We  see,  that  the  different  species 
ofmgar  and  tannin,  when  they  are  extracted 
from  plants  not  of  the  same  family,  display 
numerous  differences:  while  the  comparative 
analysis  of  sugar,  gum,  and  starch;  the  disco- 
very of  the  radical  of  the  prrusmc  acid,  the 
effects  of  which  are  so  powerful  on  the  oi^ni- 
asation ;  and  so  many  other  phenomena  of  ve» 
getable  chemistry;  clearly  prove,  that  ^^sub^ 
stances  composed  of  a  small  number  of  identical 
elements,  and  in  the  same  proportion,  exhibit 
the  most  heterogeneous  priE^perties,"*  on  account 
of  that  particular  mode  of  combination,  which 
corpuscular  chemistry  calls  the  arrangement  of 
file  particles*. 

On  coming  out  of  the  ravine  which  descends 
from  the  Impossible^  we  entered  a  thick  forest 
traversed  by  a  great  number  of  small  riVfers-f*^ 

Oiindel,  Russisobef  Jahrb.  der  Vhmxu  180S»  p.  183).  Nol* 
^UbstaDding  the  extreme  imperfectioD  ef  yegetable  chemis- 
try, the  experioMBts  abeidy  made  on  cmchooM  suffiobntlj 
diow»  that  to  judge  of  the  febrifiige  virtaes  of  a  bark,  we 
most  «ot  attaeh  too  maoh  hnportance  either  to  the  princiide 
diat  tons  to  green  the  ooudea  of  iron,  or  to  the  tamiin,  or  to 
the  matter  that  preoipitalea  infasiona  of  tao. 

*  Gay^'Loaaacy  Exp.  on  Jodine,  page  140,  note  1.  (Hornb* 
Vera,  neber  gereixte  H oakelfaaer,  B.  1,  p.  128.) 

t  The  Maomiarea ;  the  Cedeno,  with  a  plantation  of  cacao 
Ireea,  and  an  hydnmlia  wheel;  the  Vkboroco ;  the  Imuh 
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which  are  easily  forded.  We  observed,  that  the 
eecropia^  which  by  the  dispositiaii  of  tt*» 
branches,  and  it's  slender  tnink,  resembles  the 
port  of  the  pahn  tree,  is  covered  with  leaves 
more  or  less  silvery,  in  proportion  as  the  soil  is 
dry  or  inoist.  We  saw  some  plants  of  it,  the 
leaf  of  which  was  on  both  sides  entirely  green  ^« 
The  roots  of  these  trees  are  hid  under  tufts  of 
dorstenia,  which  flourishes  only  in  humid  and 
shady  places.  In  the  midst  of  the  forest,  on 
the  banks  of  the  Rio  Cedeno,  as  wdl  as  on  the 
southern  declivity  of  the  CocoUar,  we  find^  in 
their  wild  state,  papaw  trees,  and  orange  trees 
with  large  and  sweet  irnit*  These  are  probably 
the  remains  of  some  canucaSy  or  Indian  planta^ 
tions;  for  in  those  countries  the  orange  tree 
cannot  be  counted  among  the  indigenous  plants, 
any  more  than  the  banana  tree,  the  papaw  tree; 
maize,  cassava,  and  so  many  other  useful  plants; 
with  the  true  country  of  which  we  are  unac^ 
quainted,  though  they  have  accompanied  man 
in  his  migrations  from  the  remotest  times. 

When  a  traveller  newly  arrived  from  Europe 
penetrates  for  the  first  time  into  the  forests  of 
8ooth  America,  nature  presents  herself  to  him 
under  an  unexpected  aspect.    The  objects  that 

peres»  with  a  hafaHfttiba  that  it  caDed  Pieiela  Cwetta;  ihm 
Rio  St  Joan ;  &c. 

*  Is  not  the  cecropia  concolor  of  VFiUdeoioaw  9  ruhtij 
9(  the  cecropia  peltata  ? 
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surrouttd  him  recall  but  feebly  those 'pictures/ 
nrhicfh  celebrated  writers  have  traced  on  the 
banks  of  the  Missisippi,  in  Florida,  and  in  other 
temperate  re^ons  of  the  new  world.  He  feeli 
at  every  step,  that  he  is  not  on  the  confines^ 
but  in  the  centre  of  the  torrid  zone :  not  in  one 
of  the  West  India  islands,  but  on  a  vast  conti-. 
nent,  where  every  thing  is  ^gantic,  thfe  moun- 
tains^  the  rivers,  and  the  mass  of  vegetation^ 
If  he  feel  strongly  the  beauty  of  picturesque 
scenery,  he  can  scarcely  define  the  various  emo- 
tion6,  which  crowd  upon  his  mind;  he  can 
scarcdy  distinguish  what  most  excites  his  ad- 
miration, the  deep  silence  of  those  solitudes/ 
the  individual  beauty  and  contrast  of  forms,  or 
that  vigour  and  freshness  (Of  vegetable  life,  which 
characterize  the  climate  of  the  tropics.  It 
plight  be  said  that  the  earth,  overloaded  with 
plants,  does  not  allow  them  space  enough  to 
unfold  themselves.  The  trunks  of  the  trees  are 
everywhere  concealed  under  a  thick  carpet  of 
verdure ;  and  if  we  carefully  transplanted  the 
orchideae,  the  pipers,  and  the  pothos,  which  a 
ffljigle  courbaril,  or  American  fig-tree*  nourishes^ 
I¥e  should  cover  a  vast  extent  of  ground.  By 
this  singular  assemblage,  the  forests,  as  well  as 
the  flanks  of  the  rocks  and  mountains,  enlarge 
the  domains  of  oi^anic  nature.      The   same 

\'  *  Ficus  gigantea, 
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fianas  as'cKep  on  the  ground^  reach  the  to^ 
of  the  trees,  and  pass  from  one  to  another  at 
the  height  of  more  than  a  hundred  feet.  Thus 
'by  a  eontinnal  interlacing  of  parasite  plants^ 
the  botanist  is  often  led  to  confound  the  flowers^ 
the  fruits,  and  leaves,  which  belong  to  different 
species. 

We  walked  for  some  hours  under  the  shade 
of  these  arcades,  that  scarcely  admit  a  glimpse 
X>f  the  sky ;  which  appeared  to  me  of  an  indigo 
blue,  so  much  the  deeper  as  the  green  of  the 
equinoctial  plants  is  generally  of  a  stronger  huq, 
with  somewhat  of  a  brownish  tint.  A  great  fern 
tree*,  very  different  from  the  polypodium  ar- 
boreum  of  the  West  Indies,  rose  above  masses 
of  scattered  rocks.  In  this  place  we  were  struck 
for  the  first  time  with  the  sight  of  those  neste  in 
the  shape  of  bottles,  or  smaU  pockets,  which  are 
suspended  to  the  branches  of  the  lowest  trees^ 
Itnd  which  attest  the  admirable  industry  of  the 
*orioles,  that  mingle  their  warblings  with  the 
hoarse  cries  of  the  parrots  and  the  macaws. 
These  last,  so  well  known  for  their  vivid  colours^ 
fly  only  in  pairs,  while  the  real  parrots  wander 
about  in  flocks  of  several  hundreds.  A  mao 
must  have  lived  in  those  climates,  particularly  in 
the  hot  valleys  of  the  Andes,  to  conceive  how 
tiiese  birds  sometimes  drown  with  their  voices 

*  Periifipi  our  aspidiutn  caducum. 


3S 

the  noise  of  the  torrente^  which  rtuih  down  from 
rock  to  rock. 

We  left  the  forests^  at  the  distance  of  some- 
what more  than  a  league  from  the  village  of 
Saxk  Fernando.  A  narrow  path  led^  after  many- 
windings,  into  an  open,  but  extremely  humid 
'  country.  In  the  temperate  zone,  the  cyperace^ 
ous  and  gramineous  plants  would  have  formed 
vast  meadows ;  here  the  soil  abounded  in  aqua« 
lie  plants,  with  sagittate  leaves,  and  especially 
in  basil  plants,  among  which  we  noticed  the  fine 
flowers  of  the  costus,  the  thalia,  and  the  heU* 
conia.  These  succulent  plants  are  from  eight 
to  ten  feet  high,  and  in  Europe  their  assemblage 
would  be  considered  as  a  little  wood.  The  de- 
Sghtfol  view  of  meadows,  and  of  turf  sprinkled 
with  flowers,  is  almost  entirely  wanting  in  the 
low  r^on9  of  the  torrid  zone,  and  is  to  be  found 
only  in  the  deviated  plains  of  the  Andes. 

Near  St.  Fernando,  the  evaporation  caused  by 
the  action  of  the  sun  was  so  great,  that,  being 
very  lightly  clothed,  we  felt  ourselves  as  wet  as 
in  a  vapour  bath.  The  road  was  bordered  with 
%  kind  of  bamboo*,  which  the  Indians  call 
iagua,  Qr  guadua,  and  which  is  more  than 
forty  feet  in  height  Nothing  equals  the  ele- 
gance of  this  arborescent  gramen.  The  form 
and  disposition  of  it's  leaves  give  it  a  charac^ 

*  Bambusa  gaadua.  (See  Plate  20  of  our  Eqamoual 
PlanU,T.l,p,680 
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.ter  of  Hf  btness^  whSch  forms  an  agreeable  #OQr 
trast  with  iVs  height.  The  smooth  and  glossy 
trank  of  thei  iagua  is  geqerally  bent  towards  the 
banks  of  rivulets,  and  w^yes  with  the  slightest 
breath  of  air^  Whatever  be  the  height  of  the 
reed^  in  the  south  of  Europe,  it  can  give  no  idea 
of  the  aspect  of  the  arborescent  gramina,  and,  if 
I  mig^t  presume  to  refer  to  my  own  feelings,  I 
should  assert,  thalL  the  bamboo  and  fern  tree  are^ 
of  BJHi  itkf  vegetable  fom^  betwee^  the  tropics^ 
those  wUch  most  powerfully  strike  the  imagina** 
tion  of  the  t|::aveller. 

.  I  shajl  not  enter  iuto  the  details  of  descriptive 
botany,  to  prove  that  the  bamboos  of  the  EasS 
Indies,  calumets  of  the  heights^  of  the  isle  of 
Bourbon,  ^the  guaduas  of  South  America,  an4 
even  perhftps  the  gigantic  arundinarias  of  the 
banks  of  the  Missisippi,  belong  to  the  same 
group  of  i^nts.  These  dis<^ussions  are  confined 
to  another  work^  devoted  exclusively  tp  the  des- 
cription of  the  new  genera  and  species,  which  we 
brought  b^ck  from  our  travels;];. .  {t  is  sufficient 
here  to  observe  in  general,  that  the  bamboos  are 
less  common  in  America  than  is  usually  believed. 
They  ^re  almost  entirely  wanting  in  the  marshes 

*  Anmdo  doaax. 

t  Bambasa,  or  rather  the  nastas  alpina. 

t  Nov.  Oen.  et  Species,  toU  1,  p.  Ml  and  241  of  the 
4to  editioiL  The  two  eootinents  prodoce  each  of  them  dif* 
farent  apeciee  of  nastas  and  bambiia#. 
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fLTi^  vast  inundated  plains  of  the  lower  Oronoki^ 
the  Apure,  and  the  Atabapo,  while  they  form 
thick  woods,  several  leagues  in  length,  in  th^ 
'  north  west,  in  New  Grenada,  and  in  the  kingdom 
of  Quito.  We  might  assert,  that  the  western  de- 
'clivity  of  the  Andes  is  their  true  country ;  and, 
*what  is  remarkable  enough,  we  found  them  not 
only  in  the  low  regions,  at  the  level  of  the  ocean, 
but  also  in  the  lofty  vallies  of  the  Cordilleras  at 
the  height  of  860  tois«s. 

"-  The  road  skirted  ^th  bamboos  led  us  to  the 
small  village  of  San  Fernando,  which  is  situate 
in  a  narrow  plain,  surrounded  by  very  steep  caU 
€areous  rocks.  This  was  the  first  Mission  *  we 
flaw  in  America.  The  houses,  or  rather  thfe  huts 
i)f'the  Chayma  Indians,  separated  from  eeich 
^ther,  are  not  surrounded  by  gardens.  The 
streets,  which  are  wide  and  very  straight,  cross 
-each  ojher  at  right  angles.  The  walls,  which 
are  vei-jr  thin  and  slight,  are  made  of  clay, 
strengthened  by  lianas.  The  uniformity  of  thh 
construction,  the  grave  and  taciturn  air  of  the 

*  *  A  certain  nmnber  of  habitations  collected  roand  a 
M^Iwrch,  a  missionary  monk  performing  the  nnnrstorial  daties, 
}B  called  in  the  Spanish  Colonies  Mision  or  Putbh  de  misum. 
Indian  villages,  governed  by  a  priest,  are  called  Piuhloa 
de  doctrwa.  They  make  a  distinction  between  the  Cura  doc- 
tfpt^ro,  who  is  the  priest  of  an  Jj^dian  parish^  and  the  Cura 
ftctar,  priest  pf  a  village  inhabited  by  whiles  and  mea  *6f 
mixed  raca.  .      ,. 
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inhabitants,  and*  the  extreme  neatness  thirt 
reigns  throughout  their  habit^itions,  reminded 
us  of  the  estabEshments  of  the  Moravian  Bre- 
thren. Every  Indian  femily  cultivates,  at  some 
distance  from  the  village,  beside  it's  own  garden, 
the  conuco^  of  the  community.  In  this  the 
adults  of  each  sex  work  one  hour  in  the  morn- 
ing, and  one  in  the  evening.  In  the  missions 
nearest  the  coast,  the  garden  of  the  community 
is  generally  a  sugar  or  indigo  plantation,  under 
the  direction  of  the  missionary ;  and  the  pro- 
duce of  which,  were  the  law  strictly  observed, 
can  be  employed  only  for  the  support  of  the 
church,  and  the  purchase  of  the  sacerdotal  or- 
naments. The  great  square  of  San  Fernando, 
in  the  centre  of  the  village,  contains  the  ciiurch, 
the  dwelling  of  the  missionary,  and  that  humble 
edifice,  which  is  pompously  called  the  king's 
iMmse — Casoydel  Rey.  This  is  a  real  caravan- 
serai, destined  to  lodge  travellers ;  and,  as  we 
often  experienced,  infinitely  valuable  in  a  coun- 
try, where  the  name  of  an  inn  is  still  unknown. 
The  Caaas  del  Rey  are  to  be  found  in  all  the 
Spanish  colonies,  and  may  be  deemed  an  imita- 
tion of  the  tamboes  of  Peru,  established  according 
to  the  laws  of  Manco  Capac. 

We  had  been  recommended  to  the  friars,  who 
.  govern  the  Missions  of  the  Chayma  Indians,  by 

f  CmucQ  dc  la  comumfkii, 
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thtir  syndic,  who  resides  at  Cumana.  This  re- 
commendation was  so  much  the  more  useful  to 
us,  as  the  missionaries,  either  from  zeal  for  the 
purity  of  the  morals  of  their  parishioners,  or  to 
conceal  the  monastic  system  from  the  indiscreet 
curiosity  of  strangers^  often  adhere  with  rigor 
to  an  old  regulation,  by  which  a  white  man  of 
the  secular  state  is  not  permitted  to  sojourn 
more  than  one  night  in  an  Indian  village.  In 
order  to  travel  agreeably  in  the  Spanish  Mis- 
sions, it  would  be  in  general  imprudent,  to  trust 
solely  to  a  passport  issued  by  the  Secretary  of 
State's  oflBice  at  Madrid,  or  that  of  the  civil  go- 
vernors. A  traveller  must  provide  himself  with 
recommendations  from  the  ecclesiastical  autho- 
rities, particularly  from  the  guardians  of  the 
convents,  or  the  generals  of  the  orders,  residing 
at  Rome ;  who  are  infinitely  more  respected  by 
the  missionaries,  than  are  the  bishops.  The 
Missions  form,  I  will  not  say  according  to  thek 
primitive  and  canonical  institutions,  but  in  fact, 
a  distinct  and  nearly  independent  hierarchy,  the 
views  of  which  seldom  accord  with  those  of  the 
secular  clergy. 

The  missionary  of  San  Fernando  was  a  ca- 
puchin,  a  native  of  Arragon,  far  advanced  in 
years,  but  strong  and  healthy.  His  extreme 
corpulency,  his  hilarity,  the  interest  he  took  in 
battles  and  sieges,  ill  accorded  with  the  ideas 
we  form  in  our  northern  countries  of  t^ie  melan- 
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choly  reveries,  and  the  contemplative  fife  ot 
missionaries.  Tliough  extremely  busy  about  a 
cow,  which  was  to  be  killed  the  next  day,  the 
<dd  moBk  received  us  with  kindness,  and  per- 
mitted us  to  hang  up  our  hammocks  in  a  gal- 
l&fy  of  his  house.  Seated,  without  doing  any 
thing,  the  greater  part  of  the  day,  in  an  arm 
chair  of  red  wood,  he  bitterly  complained  of 
what  he  called  the  indolence  and  ignorance  of 
las  countrymen.  He  asked  a  thousand  ques- 
tions on  the  real  object  of  our  journey,  which 
appeared  to  him  hazardous,  and  at  all  events 
useless.  Here,  as  at  Oronoko,  we  were  &tigaed 
by  that  restless  curiosity,  which  the  Europeans 
preserve  in  the  forests  of  America,  respecting 
the  wars  and  political  convulsions  of  the  Old 
WorM. 

Our  missionary,  however,  seemed  well  satis- 
fied with  his  situation.  He  treated  the  Indians 
witii  mildness ;  he  beheld  his  Mission  prosper, 
and  he  praised  with  enthusiasm  the  waters,  the 
bananas,  and  the  dairy  produce  of  the  canton. 
The  sight  of  our  instruments,  our  books,  and 
our  dried  plants,  drew  fi*om  him  a  sarcastic 
smile;  and  he  acknowledged,  with  the  ndiveti 
peculiar  to  those  climates,  that  of  all  the  enjoy- 
ments of  life,  without  excepting  sleep,  none  was 
comparable  to  the  pleasure  of  eating  good  beef 
(came  de  vaccaj  ;  so  true  it  is,  that  sensuality 
•  obtains  an  ascendancy,  where  there  is  no  occu- 
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pation  for  the  mind.  Our  host  often  engaged 
♦lis  to  pay  a  visit  with  him  to  his  cow,  which  he 
4iati  just  purchased;  and  on  the  morrow,  at 
sunrise,  he  would  not  dispense  with  our  seeing 
it  killed  after  the  fashion  of  the  country,  that  is, 
by  ham-stringing  the  animal,  and  then  plunging 
a  large  knife  into  the  vertebrse  of  the  neck. 
This  disgusting  operation  served  to  show  us  the 
great  address  of  the  Chayma  Indians,  eight  of 
whom,  in  less  than  twenty  minutes,  cut  up  the 
animal  into  small  pieces.  The  price  of  the  cow 
•was  only  seven  piastres;  but  this  price  seemed 
to  be  thought  very  considerable.  The  same  day 
the  missionary  had  paid  eighteen  piastres  to  a 
soldier  of  Cumana,  for  having  succeeded,  after 
many  fruitless  attempts,  in  bleeding  him  in  the 
foot.  ,  This  feict,  though  seemingly  very  unim- 
portant, is  a  striking  proof  how  greatly,  in  un- 
cultivated countries,  the  price  of  things  diffeit 
from  that  of  labor. 

The  Mission  of  San  Fernando  was  founded 
•toward  the  end  of  the  17th  century,  near  the 
junction  of  the  small  rivers  of  the  Manzanares 
and  Lucasperez  *.  A  fire,  ^hich  consumed  the 
church,  and  the  huts  of  the  Indians,  induced 
the  capuchins  to  place  the  village  in  if  s  preseirt 
*ne  situi^tion.  The  number  of  families  is  in- 
creased  to  one  hundred^  and  the  missionary  ob^ 

f  Canliii,  Hist  «orogr«  d«  la  Nvtra  Asdalusia,  p,  9004  : 


nnred  to  us^  that  tlie  custom  of  manying  at 
tiurteen  or  fourteen  years  of  age  contributet 
greatly  to  this  rapid  incre^e  of  population.  H# 
denied  that  old  age  was  so  preqiature  among 
the  Chaymas,  as  is  commonly  believed  in  Eu- 
rope. The  goyemment  of  these  Indian  parishes 
is  very  complicated ;  they  have  their  governory 
their  major-alguazils,  and  their  militiarcomman- 
ders,  who  are  all  copper^oloiired  Aatives.  The 
company  of  archers  have  their  colors,  aifd  per- 
fi^rm  fheir  exsercise  with  the  bow  and  arrow,  in: 
shooting  at  a  mark ;  this  is  the  national  guard 
[militia]  of  the  country.  This  military  esta^ 
blishmeiM^  under  a  purely  monastic  system^ 
seeqied  to  i|s  yery  singular. 

On  the  pight  of  the  5th  of  September,  and 
the  following  morning,  there  was  a  thick  fog ; 
yet  we  were  however  not  more  than  a  hundred 
tmaes  d[)ove  the  level  of  the  sea.  I  determined 
geometrically,  at  the  moment  of  our  departure^ 
the  height  of  the  great  calcareous  mountain^ 
that  ris^  at;  800  tdses  distance  to  the  south  of 
$an  Fernai)do^  and  fonns  a  perpendicular  cliff 
on  the  north  side.  It  is  only  215  toises  higher 
than  the  great  sqnare;  but  naked  masses  of 
vockj  winch  here  exhibit  themselves  in  the  midst' 
rf-a  thick  vegetation,  give  it  a  very  majesic  as-^ 
pfect*. 

..  *.33)0rbM««-4mcted  toward  tbemoiiiitain^  was  290  feet; 
Anglei  of  altitude,  \4?  25^  V,  and  16«  W  86(f  BaromMpri 
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The  road  firom .  San  Fernando  to  CumaQa 
passes  amidst  small  plantations,  through  atf 
open  and  humid  valley.  We  forded  a  number 
of  rivulets.  In  the  shade  the  thermometer  did 
not  keep  above  30" :  but  we  were  eicposed  to 
the  direct  rays  of  the  sun,  because  the  bamboos, 
which  skirted  the  road,  afforded  but  small  shel* 
ter,  and  we  suffered  greatly  from  the  heat.  We 
passed  through  the  village  of  Arenas^  inhabited 
by  Indians,  who  are  of  the  same  race  as  those  of 
San  Fernando.  But  Arenas  is  no  longer  a  Mis- 
sion ;  and  the  natives,  governed  by  a  regular 
priest*  are  better  clothed,  and  more  civilized. 
Their  church  is  also  known  in  the  country  on 
account  bf  some  rude  paintings.  A  narrow  bor^ 
der  ^[icloses  figures  of  armadilloes,  caymans^ 
jaguars,  and  other  animals  peculiar  to  the  new 
world. 

In  this  village  lives  a  labourer,  Francisco  Lo- 
zano,  who  presented  a  physiolo^cal  phenome- 
non, highly  calculated  to  strike  the  imagination, 
though  it  is  very  conformable  to  the  known  laws 
of  organized  nature.    This  man  has  suckled  a 

07  lines  fewer  than  at  Cumana.  Height  above  the  level  of 
^  aea,  216  +  93  =  306  touea.  From  the  great  square  at 
San  Feroandoy  the  monntain  of  the  Imposaitilff  li#a  V» 
74*  W.,  and  the  town  of  Cumanacoa,  S.  41'  E. 

*  The  four  villages  of  Arenas,  Macarapana,  Mariguitar, 
and  Arkagua,  founded  by  Arragonesa  Capaefaina^  9xm  called 
D^rmas  tLs  Enconnpnda, 


47 

child  M^th  his  own  milk.    The  mother  having 
&llen  sick,  the  fiither,  to  quiet  the  infant,  took 
it  into  his  hed,  and  pressed  it  to  his  hosom.    Lo- 
zano,  then  thirty-two  years  of  age,  had  never 
remarked  till  that  day  that  he  had  milk :  but 
the  irritation  of  the  nipple,  sucked  by  the  child, 
caused  the  accumulation  of  that  liquid.    The 
milk  was  thick  and  very  sweet.    The  father,  as- 
tonished at  the  increased  size  of  his   breast^ 
suckled  his  child  two  or  three  times  a  day  during 
five  months.    He  drew  on  Mmself  the  attention 
of  his  neighbours,  but  he  never  thought,  as  he 
probably  would  have  done  in  Europe,  of  deriv- 
ing any  advantage  from  the  curiosity  he  excited. 
We  saw  the  certificate,  which  had  been  drawn 
yp  on  the  ^pot,  to  attest  this  remarkable  &ct, 
eye-witnesses  of  which  are  stSl  living.     They 
assured  us,  that,  during  this  suckling,  the  child 
had  no  other  nourishment  than  the  milk  of  his 
fother.    Lozano,  who  was  not  at  Arenas  during 
our  journey  in  the  Missions,  came  to  us  at  Cu- 
mana.    He  was  accompanied  by  his  son,  who 
was  then  thirteen  or  fourteen  years  of  age.   Mr. 
Bonpland  examined  with  attention  the  Other's 
breast,  and  found  it  wrinkled  like  those  of  wo- 
men who  have  given  suck.    He  observed,  that 
the  left  breast  in  particular  was  much  enlarged; 
which  Lozano  explained  to  us  from  the  circum- 
stance, iJiat  the  two  breasts  did  not  furnish  milk 
in.  the  same  abundance*    Don  Vicente  Emps^ 
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ran>  Governor  of  the  province,  seat  a  circumn 
fttantial  account  of  this  phenomenon  to  Cadiz. 
•  ,  It  is  not  a  very  uncommon  circumstance^  to;. 
iGind,  both  among  humankind  and  animals*^ 
males  whose  breasts  contain  milk ;  and  the  cli- 
mate does  not  appear  to  exert  any  marked  in- 
fluence on  the  more  or  less  abundance  of  thif 
secretion.  The  ancients  cite  the  milk  of  the  he 
goats  of  Lemnos  and  Corsica.  In  our  own  time, 
we  have  seen  in  the  country  of  Hanover,  a  hft 
goat^  which  for  a  great  number  of  years  wat 
milked  every  other  day,  and  yielded  more  milk 
than  a  female  goat  ^.  Among  the  signs  of  the 
pretended  weakness  oi  the  Americans^  travellers 
have  mentioned  the.  milk  contained  in  the 
breasts  of  men|.  It  is  however  improbable, 
that  it  has  ever  been  observed  in  a  whole  tribe; 
in  some  part  of  America  unknown  to  modern 
travellers ;  and  I .  can  affirm,  that  at  present  it 
is  not  more  common  in  the  new  continent,  than 
in  the  old.  The  labourer  of  Arenas,  whose  his  • 
tory  we  have  just  related^  is  not  of  the  copper- 

.  *  Athanas.  Joannides  de  Mammarum  Struct,  1801,  p.  C 
Hallcr,  Elem.  Physiol.,  T.  7,  P.  II.  page  18. 

t  Blumenbach,  Vergleich.  Anat.,  1805,  p.  604.  Hanoe- 
vrisches  IVfagaz.,  1787,  page  753.  Reil,  Arch,  der  Physiol./ 
T.  3,  p.  448.  Montegre,  Gazette  dc  Saot6, 1812,  p.  liO. 

,  t  It  has  even  beeo  serioasly  related,  that  in  a  part  of 
Brazil  it  is  the  mco,  and  Bot  the  womeo,  that  suckle  chiU 
dren.     Clavigero,  Storia  di  Messico.  T.  4.  169. 
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coloured  race  of  Chayma  Indians :  he  is  a  white 
man,  descended  from  Europeans.  Moreover^ 
the  anatomists  of  Petersburg*  have  observed,' 
that  among  the  lower  orders  «of  the  people  in 
Russia^  milk  in  the  breasts  of  men  is  much  more 
frequent,  than  among  the  more  southern  n^ 
tions ;  and  the  Russians  have  never  been  deem^ 
ed  weak  and  effeminate. 

There  exists  among  the  varieties  of  om*  kind 
a  race  of  men,  whose  breasts  at  the  age  of  pu- 
berty acquire  a  considerable  bulk^    Lozano  did 
not  belong  to  this  class ;  and  he  often  repeated  to 
us,  that  it  was  only  the  irritation  of  the  nipple, 
in  consequence  of  the  suction,  which  caused  the 
flow  of  the  milk.    This  confirms  the  observation 
of  the  agents,  ^^  that  men,  who  have  a  small 
quantity  of  milk,  yield  it  in  abundance,  when 
their  breasts  are  sucked -f-."    These  singular  ef- 
fects of  a  nervous  stimulant  were  known  to  the 
shepherds  of  Greece^  those  of  Mount  Oeta  rubbed 
the  dugs  of  the  young  goats,  that  had  not  yet  con- 
ceived, with  nettles,  to  make  them  produce  milk. 
When  we  reflect  on  the  whole  of  the  vital 
phenomena,  we  find,  that  no  one  of  them  is  en- 
tirely isolated.    In  every  age  examples  are  cited 
of  young  girls  not  marriageable,  or  women  wi- 

*  Conuneot  i^etrop.,  Tom.  3,  p.  278. 
t  Arist,  Hist  Anim.,  lib.  3,  cap.  20,  ed.  Duval,  1639^ 
Tom.  2,  p.  259. 
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tliered  by  nge,  who  have  suckled  children. 
Among  men  these  examples  are  infinitely  more 
rare ;  and  after  numerous  researches,  I  have  not 
found  above  two  or  three.  One  is  cited  by  the 
anatomist  of  Verona,  Alexander  Benedictus, 
who  lived  toward  the  end  of  the  fifteenth  cen- 
tury. He  relates  the  history  of  an  inhabitant 
of  Syria  %  who,  to  calm  the  uneasiness  of  his 
child,  aft«r  the  death  of  the  mother,  pressed  it 
to  his  bosom.  The  mil}c  immediately  came 
with  such  abundance,  that  the  father  could 
take  on  himself  the  nourishment  of  his  child, 
without  assistance.  Other  examples  are  related 
by  Santorellus,  Paria,  and  Robert,  bishop  of 
Cork-f-.  The  greater  part  of  these  phenomena 
having  been  noticed  in  times  very  remote,  it  is 
not  uninteresting  to  physiology,  that  we  can 
confirm  them  in  our  own  days.  Besides,  they 
bear  very  strongly  on  the  long  diluted  ques- 
tion respecting  final  causes.    The  existence  of 


**  Maripetrus  sacri  ordinis  eqiieslris  tradidit,  Sjram  quern- 
dam,  cui  filius  infans,  mortaa  coDJuge,  supererat,  nbera  sas- 
plus  admovisse,  ut  famem  filii  ragicntis  frnfttraret,  cootinua- 
toque  sttctu  lacte  manaaae  papiOam ;  quo  exiode  natritus  est, 
magno  totina  urbui  miracola  Alex.  Senedicti  hum.  Corp. 
Anatofne,  Bas.,  1649,  lib.  3,  cap.  4,  p.  A95.  BarthoL  Vin- 
dfc  Anatom.,  1648,  p.  32. 

t  Gabr.  Rzaczyi)ski,  Hist,  natur.  Cur.  Sandomir.,  1721, 
p.  332.  Misc.  Acad.  Nat  Car.,  1688,  p^  219.  PhU.  TraAs. 
1741,  p.  810.  .  . 
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the  nipple  in  men  has  long  puzzled  philoso- 
phers; and  it  has  even  been  recently  affirmed, 
**  that  Nature  has  refiised  to  one  of  the  sexes 
the  feculty  of  sucking,  because  this  faculty 
would  not  accord  with  the  dignity  of  man  ^r 

On   approaching   the  town   of  Cumanacoa, 
we  found  a  more  level  soil,  and  a  valley  en- 
larging itself  progressively.    This  small  town 
is  situate  in  a  naked  plain,  almost  circular,  sur- 
rounded by  lofty  mountains,  having  a  dull  and 
melancholy  aspect.     It*s  population  is  scarcely 
two  thousand  three  hundred  inhabitants ;  in  the 
time  of  Father  CauHn  -f  ,  in  1763,  it  was  only 
six  himdred.    The  houses  are  low  and  slight^ 
and,  with  the  exception  of  three  or  four,  all 
built  of  wood.    We  succeeded  however  in  plac- 
ing our  instruments  advantageously  enough  in 
the  bouse  of  the  administrator  of  the  duties  on 
tobacco,  Don  Juan  Sanchez,  an  amiable  man, 
with  much  quickness  of  understanding.    He 
had  prepared  for  us  a  spacious  and   commo- 
dious abode,  where  we  spent  four  days,  and  he 
obligingly  accompanied  us  in  all  our  excursions. 

Cumanacoa  was  founded  in  1717  by  Domiu- 

•  CommeDt  Petrop.,  Tom.  3,  p.  277- 

t  Hist  Cor.,  p.  809  et  217.  Becent  travellera  make  the 
popukliQD  of  Ciunanaooa  amount  to  5000  soula.  But  I  haTe 
atveady  obaenred  (Chap.  4,  Vol.  II,  p.  201),  tbal  kisjiicoii- 
ae<|«eBoe  of  reBearcbea  made  with  the  king's  offioen,  and  in- 
telligent plantersi  that  I  have  assigned  %  smaller  onmber. 

B   ? 
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f/Q  Arias  ^>  at  the  return  of  an  expedition  to  thif 
mouth  of  the  Guarapiche,  in  order  to  destroy  an 
establishment,  which  some  French  freebooters 
had  attempted  to  found.  The  new  town  was 
fii*st  called  San  Baltazar  de  las  Arias ;  but  the 
Indian  denomination  prevailed :  as  the  name  of 
Santiago  de  Leon,  which  is  still  to  be  met  with 
in  our  mapsy  is  forgotten  in  that  of  Caraccas. 

On  opening  the  barometer,  we  were  struck  at 
seeing  the  coluitm  of  jnercury  scarcely  7*3  lines 
shorter  than  on  the  coasts :  yet  the  instrumeat 
appeared  to  be  no  way  deranged.  The  plalo>  or 
rather  the  table  land,  on  which  the  town  of  Cumar 
nacoa  is  situate,  is  not  more  than  104  toises  above 
the  level  of  the  sea,  which  is  three  or  four  times 
less  than  is  supposed  by  the  inhabitants  of  Cuma- 
na,  on  account  of  their  exaggerated  ideaa  of  the 
cold  of  Cumanacoa.  But'  the  diierence  of  cli- 
mate, which  is  observed  between  places  so  near 
each  other,  is  perhaps  less  owing  to  the  height 
of  the  spot,  than  to  local  circumstances ;  among 
which  we  shall  cite  the  proximity  of  the  forests ; 
the  frequency  of  descending  currents^  so  comr 
mon  in  these  valleys,  closed  on  every  side ;  the 
abundance  of  rain ;  and  those  thick  fogs,  which 

*  Father  Caulin  affirms,  that  the  vadey*  in  which  Ariaa 
bailt  for  the  first  time,  was  knowD  rerj  ancietitlj  under'  tha 
name  of  Camanacoa.  But  the  inhabitants  of  Biscay  claim 
the  termination  coa^  as  signifying^  depending  on  Cumana,  as 
in  Jaangoiooa,  Basocoa,  to. 
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dhninish  during  a  great  part  of  the  year  the  di- 
ject  action  of  the  solar  rays.  The  decrement 
of  the  heat  being  nearly  ^tfae  same  between  the 
tropics'*^  and  during  the  summer  under  the 
temperate  zone,  the  small  difference  of  level  of 
one  hundred  toises  should  piroduce  only  a 
change  in  the  mean -temperature  of  1*"  or  l•5^ 
But  we  shall  soon  find^  that  at  Cumanacoa  the 
difference  rises  to  more  than  four  degrees. 
Tfeis  coolness  ef  the  climate  is  sometimes  the 
more  surprising,  as  very  strong  heats  are  felt  in 
the  town  of  Carthago -f-;  at  Tomependa,  on  the 
bank  of  ^he  river  of  Amazons ;  and  in  the  val- 
leys of  Aragua,  to  the  west  of  Caraccas ;  though 
the  absolute  hdght  of  these  different  places  is' 
between  200  and  480  toises.  In  plains,  as  well 
as  on  mountains,  the  isothermal  lines  [lines  of 
siqiilar  ^eat]  are  not  constantly  parallel  to  the 
equator,  or  the  sur&ce  of  the  globe  p  It  is  the 
grand  problem  of  meteorology,  to  determine  the 
inflections  of  these  lines,  and  to  discover,  amid 
modifications  produced  by  local  causes,  the  con- 
stant laws  of  the  distribution  of  heat. 

*  Slee  my  memoir  po  homontal  refractions,  'm  my  A  at 
Obs.,  VoL  I,  p.  129  and  141 :  and  in  the  present  work,  rol. 
Iv  p.  146, 185,261. 

t  In  the  pronnce  of  Popayan,  the  heat  is  caused  by  tha 
reverberation  of  the  plains. 

I  See  my  Prolegomena  de  Distribatione  geographic4  Plan* 
tarum,  secundum  Coeli  Temperiem  et  Altitudinem  Mon1|- 
fm,  in  the  Nov.  Gen.  et  Spec.,  Tom,  I,  p.  28,  4to.  editioq. 
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The  port  of  Cumana  is  only  seven  nautical 
leagues*  from  Cumanacoa.  It  scarcely  ever 
rains  in  the  first  of  these  two  places^  while  in 
the  second  there  are  seven  months  of  wintery 
weather.  At  Cumanacoa,  the  dry  season  be- 
gins at  the  winter  solstice,  and  lasts  till  the 
vernal  equinox.  Light  showers  are  frequent 
in  the  months  of  April,  May,  and  June*  At 
this  epoch  the  dry  weather  takes  place  again, 
and  lasts  from  the  summer  solstice  to  the  end 
of  August.  Then  come  the  real  winter  ndnSi 
which  cease  only  in  the  month  of  November^ 
and  during  which  torrents  of  water  pour  down 
from  the  skies.  According  to  the  latitude  of 
Cumanacoa,  the  sun  passes  by  the  zenith  of  the 
plaoe  the  first  time  on  the  16th  of  April,  and 
the  second,  on  tl^e  27th  of  August.  It  appears 
by  what  I  have  said,  that  these  two  passages 
cmncide  with  the  beginning  of  the  rains,  and 
the  great  electrical  explosions* 

It  was  during  the  winter  season  that  we  took 
up  our  first  abode  in  the  Missions.  Every  night 
a  thick  fog  covered  the  sky,  like  a  veil  uniform- 
ly extended ;  and  it  was  only  at  intervals,  that 
I  succeeded  in  taking  some  observations  of  thdi 

*  The  itinerary  distance  reckoned  in  the  country  is  12 
leagues :  but  these  leagues  contun  scarcely  2000  toises.  I 
have  deduced  the  real  distance  from  astroDomical  observa- 
tions made  at  Cumana  and  Cumanacoa,  and  published  in 
1809. 
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stars.  The  thermometer  kept  from  18'5*  to 
20"**;  which  under  this  zone,  and  to  the  feel- 
ings of  a  traveller  who  comes  from  the  coasts, 
appears  a  very  great  coolness*  I  never  per- 
ceived the  temperature  in  the  night  at  Cumana 
below  2V.  The  hygrometer  of  Deluc  indicated^ 
at  Cumanacoa,  85*;  and,  what  is  remarkable 
enough,  when  the  vapours  were  dispersed,  and 
the  stars  shine  in  their  full  brilliancy,  the  in- 
strument fell  to  65\  This  difference  in  dryness 
of  30""  would  have  made  Saussure's  hygrometer 
vary  only  11**.  Toward  morning  the  tempera-^ 
ture  augmented  slowly,  on  account  of  the  force 
of  the  evaporation ;  and  at  10  o'clock  it  did  not 
yet  rise  above  21*".  The  greatest  heats  are  felt 
from  noon  to  3  o'clock ;  the  thermometer  keep- 
ing between  26""  and  27^  The  maximum  of  the 
heat,  which  took  place  about  two  hours  after 
the  passage  of  the  sun  over  the  meridian,  waa 
very  regularly  marked  by  a  storm,  that  mur- 
mured near.  Large  black  aAd  low  clouds  dis- 
solved in  rain,  which  came  down  in  torrents  s 
and  these  showers  lasted  two  or  three  hours, 
and  sunk  the  thermometer  five  or  six  degrees. 
About  five  o'clock,  the  rain  entirely  Ceased ;  thd 
sun  reappeared  a  little  before  it  set ;  and  the 
hygrometer  moved  toward  the^  point  of  dryness ; 
but  at  eight  or  nine  we  were  again  envelope^ 

•  From  14*8*  to  le^  of  Beampur, 
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in  a  thick  stratum  of  vapours.  These  different 
changes  follow  successively^  we  were  assured^ 
during  whole  months ;  and  yet  not  a  breath  oi 
wind  is  fdt.  Comparative  experiments  led  us 
to  believe^  that  in  general  the  nights  at  Cuma- 
nacoa  are  fron^i  two  to  three,  and  the  days  from 
four  to  five  centesimal  degrees  cooler,  than  at 
the  port  of  Cumana.  These  differences  are 
great ;  and  if,  instead  of  meteorological  instru- 
ments, we  consulted  only  our  own  feelings,  we 
should  suppose  they  were  stiU  more  considera- 
ble*. 

The  vegetation  of  the  plain  that  surrounds 
the  town  is  monotonous,  but,  owing  to  the  ex^ 
treme  humidity  of  the  air,  remarkable  for  it's 
freshness.  It  is  chiefly  characterized  by  an  aiT- 
borescent  solanum^  which  is  forty  feet  in  height, 

*  Cninanacoa,  1789,  Sq>t.  the  Otfa,  midnight :  thermomO. 
ier,  16*7**  of  Reamnur:  De  Luc's  hygrometer,  86^  (^oggy). 
The  7th,  at  the  same  boar :  thermom.,  14*8*  Reaum. ;  hy- 
grom.,  85-8*.  At  26^  after  12 :  therm.,  1^5-4**  R. ;  hygrom., 
56-3*  (starlight).  At  4'  after  1,  therm.,  16*  R  ;  hygr.,  82^ 
(sky  cloudy,  mist ;  lunar  rainbow ;  lightning  without  thun- 
der [iclairs  de  chaleur]  at  a  distance).  Sept  the  9th,  at  8 
o'dock  in  the  morning :  therm.,  17-2»  R. ;  hygr.,  72?  (sky 
cloudy).  At  45'  after  I :  therm.,  22'  R. ;  hygr.,  48*.  A^ 
7,  after  the  rain  and  thunderstorm :  therm.,  17-3*'  R. ;  hygr.» 
62*.  At  10  in  the  evening:  therm.,  16-4*  R.;  hygr.,  82* 
(foggy).  The  ralley  of  Cumanacoa  is  very  subject  to  thun- 
derstorms. It  is  affirmed,  that  in  the  month  of  October 
thunder  is  heard  the;  greater  part  of  CYCiy  day. 
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the  urtica  baccifera,  and  a  new  species  of  the 
genus  guettarda  *.    The  ground  is  very  fertile, 
and  might  even  be  easily  watered,  if  trenches 
were  cut  from  a  great  number  of  rivulets,  the 
springs  of  which  never  diy  up  during  the  whole 
year.     The  most  valuable  production  of  the 
district  is  tobacco ;  it  is  also  the  only  one,  that 
has  given  some  reputation  to  a  town  so  small, 
and  so  ill  built.    Since  the  introduction  of  the 
farm-^  in  1779,  the  cultivation  of  tobacco  in 
the  province  of  Cumana  is  nearly  confined  to 
the  valley  of  Cumanacoa ;  as  in  Mexico  It  is 
permitted  only  in  the  two  districts  of  Orizaba 
and  Cordova.    The  system  of  the^orm  is  a  mo- 
nopoly odious  to  the  people.    All  the  tobacco 
that  is  gathered  must  be  sold  to  government ; 
and  to  prevent,  or  rather  to  diminish  fraud,. it 
has  been  found  easiest  to  concentrate  the  culti-* 
tivation  in  one  point.    Guards  scour  the  coun* 
try,   to   destroy   any   plantations  without  the 
boundaries  of  the  privileged  districts ;  and  in- 
form against  those  inhabitants,  who  dare  smoke 
segars  prepared  by  their  own  hands.     These 

*  These  trees  are  surroanded  by  galega  pilosa,  stellaria 
'  rotandifolia^  aegiphiia  elata  of  Swartz,  sauvagesia  erecta, 
martiDia  pereDnis,  and  a  great  number  of  rivinas.  We  find 
among  the  gratnineoas  plants,  in  the  savanna  of  Camanacoa, 
the  paspalas  lenticularis,  panieum  adscendens,  pennisetom 
nniflorum,  gjnerium  sacoharoides,  eleasine  indka,  &c 
t  Ettanco  real  de  tabaco^  royal  monopoly  of  tobacco. 
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guards  are  for  the  most  part  Spaniards^  and  are 
almost  as  insolent  as  those  we  see  employed  in 
similar  cases  in  Europe.  This  insolence  has 
not  a  little  contributed  to  foster  the  hatred  be- 
tween the  colonies  and  the  metropolis. 

Next  to  the  tobacco  of  the  isle  of  Cuba,  and 
of  the  Rio  Negro,  that  of  Cumana  is  the  mos% 
aromatic.  It  excels  all  the  tobacco  of  New 
Spain,  and  of  the  province  of  Varinas.  We 
shall  give  some  particulars  of  it's  culture,  as  it 
is  essentially  different  from  that  which  is  prac- 
tised  in  Virginia.  The  prodigious  expansion 
which  is  remarked  in  the  solaneous  plants  of  the 
valley  of  Cumanacoa,  especially  in  the  abun-* 
dant  species  of  the  solanum  arborescens,  of 
aquartia,  a^d  of  cestrum,  seems  to  indicate 
how  fietvonrahle  this  spot  is  for  plantations  of 
tobacco.  The  seed  is  sowed  in  the  open  groundj 
at  the  beginning  of  September ;  though  some- 
times not  till  the  month  of  December,  which  is 
less  favorable  for  the  harvest.  The  cotyledons 
appear  on  the  eighth  day:  and  the  young 
plants  are  covered  with  large  leaves  of  helico- 
nia  or  plantain,  to  shelter  them  from  the  direct 
action  of  the  sun.  Great  care  also  is  taken  to  . 
destroy  the  weeds,  which,  between  the  tropics, 
spring  up  with  astonishing  rapidity.  The  to- 
bacco is  transplanted  into  a  rich  and  wdl  pre- 
pared ground,  a  month  or  two  after  it  has  risen 
from  the  seed.    The  plants  are  disposed  in  re- 
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^lar  raws^  three  or  four  feet  distant  from  each 
other.  Care  is  taken  to  weed  them  often,  and 
the  principal  stalk  is  several  times  topped^  till 
greenish  blue  spots  indicate  to  the  cultivator 
the  maturity  of  the  leaves.  They  begin  to  ga- 
ther ^them  in  the  fourth  month,  ^  and  this  first 
gathering  generally  terminates  In  the  space  of  a 
few  days.  It  would  be  better  to  pluck  the 
leaves  only  as  they  dry.  In  good  years,  the 
cultivators  cut  the  plant  when  it  is  only  four 
feet  high;  and  the  shoot^  which  springs 'from 
the  root,  throws  out  new  leaves  with  such  rapi- 
dity, that  they  may  be  gathered  on  the  thir- 
teenth or  fourteenth  day.  These  last  have  the 
cellular  texture  very  much  extended ;  and  they 
contain  more  water,  more  albumen,  and  less  of 
that  acrid,  volatile  principle,  which  is  but  little 
soluble  in  water,  and  in  which  the  stimulant 
property  of  tobacco  seems  to  reside. 

The  preparation  which  the  tobacco,  after 
being  gathered,  undergoes  at  Cumanacoa,  is 
what  the  Spaniards  call  cura  seca.  Monsieur 
de  Pons  has  very  well  described  it,  as  it  is  pracr 
tised  at  Uritucu^  and  in  the  valleys  of  Aragua  *. 
The  leaves  are  suspended  by  threads  of  cocui- 
zaf-:  their  ribs  are  taken  out,  and  they  are 
twisted'  into    cords.      The   prepared   tobacco 

*  Voyage  k  la  Terre-Ferme,  toL  ii,  p.  dOO  to  306. 
t  AgaTo  amencana. 


60 

should  be  carried  to  the  king^s  warehouses  in 
the  month  of  June :  but  the  laziness  of  the  in- 
habitants^ and  the  preference  they  give  to  the  ^ 
cultivation  of  maize  and  cassava,  commonly 
prevent  them  from    finishing   the  preparation 
before  the  month  of  August.    It'is  easy  to  con- 
ceive, that  the  Teaves,  so  long  exposed  to  very 
moist  air,  must  lose  some  of  thdr  flavour.    The 
administrator  of  the  farm    keeps  the  tobacco 
deposited  in  the  king's  warehouses  sixty,  days, 
without  touching  it.     When  this  time  is  ex- 
pired, the  manoques  are  opened  to  examine  the 
quality.    If  the  administrator  find  the  tobacco 
weH  prepared,  he  pays  the  cultivator  three  pi- 
astres for  the   arroba   of  twenty-five   pounds 
weight.    The  same  quantity  is  resold  for  the 
king's  profit  at  twelve  piastres  and  a  half.    The 
tobacco  that  is  rotten  (podridajy  that  is,  again 
in  fermentation,  is  publickly  burnt;    and  the 
cultivator,  who  has  received  money  in  advance 
from  the  royal  farm,  loses  irrevocably  the  fruits 
of  a  long  labour.    We  saw  heaps  of  five  hun- 
dred arrobas  burnt  in  the  great  square,  which 
in  Europe  might  have  served  for  making  snuff. 
The  soil  of  Cumanacoa  is  so  proper  for  this 
branch  of  culture,   that  tobacco   grows  wild,  * 
wherever  the  seed  finds  any  moisture.    It  grows 
thus  spontaneously  at  Cerro  del  Cuchivano,  and 
around  the  cavern  of  Caripe.    Besides,  the  only 
kind  of  tobacco  cultivated  at  Cumanacoa,  as 
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Well  as  in  the  neighbouring  districts  of  Aric^agua 
an4  San  Lorenzo^  is  the  tobacco  with  large  ses- 
tile  leaves*,  called  Virginia  Tobacco.  The  to- 
bacco with  petiolate  leaves^,  which  is  the 
yetl  of  the  ancient  Mexicans :{:,  is  unknown, 
though  it  is  designated  in  Germany  under  the 
singular  name  of  Turkish  tbbacco. 

If  the  culture  of  tobacco  were  firee,  the  Pro- 
vince of  Cumana  might  furnish  a  great  part  of 
Europe.  It  even  appears^  that  other  districts 
would  not  be  less  &vorable  to  this  branch  of 
colonial  industry,  than  the  valley  of  Cumana- 
coa,  in  which  the  too  great  frequency  of  rains 
often  injures  the  aromatic  property  of  the  leaves. 
The  growth  being  now  confined  to  the  space  of 
a  few  square  leagues,  the  whole  produce  of  the 
harvest  is  only  6000  arrobas  §.  Nevertheless, 
the  two  provinces  ol  Cumana  and  Barcelona 
consume  12,000.  What  is  wanting  is  furnished 
by  Spanish  Guyana.  There  are  in  general  only 
ffteen  hundred  persons  employed  in  the  tobac- 
co harvest  in  the  neighbourhood  of  Cuman&coa^ 

*  Niootitna  tabacum. 

t  Nieotiaoa  nuttca. 

I  Political  Esaaj  en  New  Spain,  T.  2,  p.  444.  In  the 
Crimea,  the  cultivation  of  the  nicotiana  paniculata  is  pre- 
ferred. PaUas,  Beise  in  die  sudl.  Stadthalterschaften,  roL 
2,  p.  807. 

S  The  haryest  of  1708  was  3800  anrobaa :  that  of  179^ 
lunounted  to  eiOO. 
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and  these  are  all  whites.  The  hope  of  gain  sel- 
dom stimulates  the  natives  of  the  Chayma  race 
to  engage  in  this  culture^  and  the  administra- 
tion  does  not  deem  it  prudent,  to  furnish  them 
with  advances. 

In  studying  the  history  of  ourcultivated  plants^ 
we  are  surprised  to  i^e,  that  before  the  conquest 
the  use  of  tobacco  was  spread  through  the  greater 
part  of  America^  while  the  potato  was  unknown 
both  in  Mexico  and  the  West  India  Islands, 
where  it  grows  well  in  the  mountainous  regions. 
Tobacco  has  also  been  cultivated  in  Portugal 
ever  since  the  year  1559,  though  the  potato  did 
not  becoijie  an  object  of  Europea^  agriculture 
till  the  end  of  the  17th  and  beginning  of  the  18th 
century.  This  latter  plant,  which  has  had  such 
a  powerful  influence  on  the  well-being  of  society, 
has  spread  in  both  continents  withmore  slowness, 
than  a  production  which  can  be  considered  only 
as  a  simple  article  of  luxury. 

Next  to  tobacco,  the  most  important  culture 
of  the  valley  of  Cumanacoa  is  that  of  indigo. 
The  indigo  manufacturers  of  Cumanacoa,  of 
San  Fernando,  and  of  Arenas,  produce  indigo 
of  greater  commercial  value  than  that  of  Car- 
raccas ;  and  which  often  nearly  equals  in  splen- 
dor and  richness  of  colour  the  indigo  of  Guati- 
mala.  It  was  from  this  province,  that  the  coasts 
^  Cumana  received  the  first  seeds  of  the  indi- 
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gofem  anil  *,  which  is  cultivated  jointly  with 
the  indigofinra  tiactoria.  The  rains  being  very 
freqfuent  in  the  valley  of  Cumanacoa,  a  plant  of 
four  feet  high  yields  no  more  colouring  matter, 
than  one  of  a  third  part  this  size  in  the  arid  val- 
leyj9  of  Aragoa^  to  the  west  of  the  town  of  Car- 
raccas. 

The  mann£BU2tories  we  examined  are  all  built 
on  the  same  principles.  Two  steeping  vessels, 
or  vats,  which  receive  the  planta  intended  to  be 
brought  into  a  state  of  fermentatiou,  are  joined 
together.  Each  of  them  is  fifteen  feet  square^ 
and  two  and  a  half  deep*  From  these, upper 
vats  the  liquor  runs  into  beaters,  between  which 
is  placed  the  water-mill.  The  axle-tree  of  the 
great  whedi  crosses  the  two  beaters.  It  is  fiir- 
.  ilished  with  ladles,  fixed  to  long  handles,  adapt- 
ed for  the  beating.  From  a  spacious  settling- 
vat,  the  cokmring  fecula  is  carried  to  the  drying 
placef-,  and  s{H-ead  on  plank&  df  brasiletto, 
which,  having  small  wheels,  can  be  sheltered 
under  a  roof  in  case  of  sudden  rains*  These 
sloping  and  very  low  roofs  give  the  drying  place 
the  appearance  of  a  hot-house  at  some  distance. 

*  The  indigo  foand  in  commerce  is  produced  by  fou^  spe- 
cies of  plants :  the  indigofera  tinctoria,  i.  anil,  L  argentea, 
and  i.  disperma.  At  the  Rio  Negro,  near  the  frontiers  of 
Brasily  we  found  ihe  i.  argentea  growing  wild»  but  <mij  in 
plaeea  aadently  inhabited  bj  Indians. 

t  Officinas  para  secar  d  anil. 
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I  will  not  here  enter  into  farther  details  on  the 
fabrication  of  the  colonial  productions.    *I  sup- 
pose the  reader  acquainted  with  the  theory  of 
the  chemical  arts,  and  shall  therefore  confine 
myself  to  observations,  which  may  throw  light 
on  questions  that  have    been  less  discussed. 
In  the  valley  of  Cumanacoa,  the  fermentation 
of  the  plant  is  produced  with  astonishing  ra- 
pidity.    It  lasts  in  general  but   four  or  five 
hours.     This  short  duration  can  be  attributed 
only  to  the  humidity  of  the  climate,  and  the  ab- 
sence of  the  sun  during  the  unfolding  of  the 
plant.     I  think  I  have  observed,  in  the  course 
of  my  travels,  that  the  drier  the  climate  is,  the 
slower  the  vat  works ;  and  the  greater  is  the 
quantity  of  indigo^  at  the  minimum  of  oxida- 
tion, contained  in  the  stalks.     In  the  province 
of  Caraccas,  where  562  cubic  feet  of  the  plant 
slightly  piled  up  yield  35  or  40  pounds  of  dry 
indigo,  the  liquid  does  not  pass  into  the  beater 
till  after  20,  30,  or  35  hours.     It  is  probable, 
that  the  inhabitants  of  Cumanacoa  would  ex- 
tract more  colouring  matter  fi*om  the  plant  em- 
ployed, if  they  left  it  longer  steeping  in  the  first 
vat"'.     During  my  abode  at  Cumana  I  made 
solutions  of  the  indigo  of  Cumanacoa,  some- 

*  The  planters  are  pretty  generally  of  opinion,  thai  the 
fermentation  should  never  continae  less  Uian  ten  ^bours. 
BeauTais  Riaseau^  Art  de  rindigotier,  p.  81. 
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what  heayy  and  coppery,  and  tbat  of  Cara^cad, 
in  sulphuric  acid^  in  order  to  compare  them : 
and  the  solution  of  the  former  appeared  to  me 
of  a  much  more  intense  blue. 

Notwithstanding  the  excdlence  of  the  pro- 
ductions^ and  the  fertility  of  the  soil^  the  agri- 
cuhural  industry  of  Cumanacoa  is  yet  in  it's 
first  in&ncy.  Arenas,  San  Fernando,  and  Cu- 
manacoa, bring  into  commerce  only  three  thou« 
sand  pounds  weight  of  indigo,  the  value  of 
which  in  the  country  is  4500  piastres.  Hands 
are  wanting,  and  the  feeble  population  is  daily 
dimimshing  by  emigrations  to  the  L/ano^.  These 
immense  plains  yield  abundant  nourishment  to 
man,  on  account  of  the  easy  multiplication  of 
cattle,  while  the  cultivation  of  indigo  and  to- 
bacco demand  particular  care.  The  produce  of 
this  latter  branch  of  industry,  too,  is  uncertain, 
depending  on  the  wintry  season  being  more  or 
less  prolonged.  The  labourers  are  dependent 
also  on  the  royal  administration,  which  fur- 
nishes pecuniary  advances;  and  here,  as  in 
Virginia*  and  Geor^^  the  culture  of  aliment- 
ary plants  is  preferred  to  that  of  tobacco.  It 
had  been  recently  proposed  to  the  government, 
to  purchase,  at  the  King's  expense,  four  hun- 
dred negroes;  and  to  distribute  them  among 
the  planters,  who  would  be  able  to  return  the 
advance  of  the  purchase  in  two  or  three  years. 

*  JefferaoD,  N'otes  on  Yirginia,  p.  306  and  388. 
VOL.  III.  ^      F 
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By  these  mettns,  it  was  computed,  the  yeaiiy 
harvest  of  tobacco  would  amount  to  15,000  ar* 
robas.  I  observed  with  pleasure,  that  this  pro- 
ject was  blamed  by  several  proprietors.  It 
could  not  be  hoped,  that,  following  the  example 
<tf  some  parted  of  the  United  States,'  liberty 
would  be  granted  to  the  negroes  or  their  de-^ 
scendants,  after  a  certain  number  of  years.  It 
might  indeed  well  be  considered  as  dangcannis^ 
since  the  &tal  events  o£  St.  Domingo,  to  in- 
crease the  number  of  slaves  on  the  continent. 
A  prudent  policy  produces  often  the  same  efSecU 
as  the  nobler  and  less  common  sentiments  of 
jiistice  and  humanity. 

The  plain  of  Cumanacoa,  spotted  with  farms, 
and  small  plantations  of  indigo  and  tobacco, 
is  surrounded  with  mountains,  which  rise  to- 
ward the  South,  and  are  doubly  inta-esting  to 
the  natural  philosopher  and  the  geologist. 
Every  thing  indicates,  that  the  valley  is  the 
tiottom  of  an  ancient  lake,  l^e  mountains, 
which  in  old  times  formed  it's  shores,  are  all 
perpendicular  toward  the  plain.  The  outlet 
for  the  waters  of  the  lake  was  only  on  the  side 
of  Arenas.  In  digging  foundations,  beds  of 
round  pebbles,  mixed  with  small  bivalve  shells, 
are  found ;  and  according  to  the  report  oi  se- 
veral persons  well  worthy  of  credit,  there  were 
discovered  thirty  years  ago*,  at  the  bottom  of 

t  This  daMcorery  was  made  hj  Don  Alexaadro  Moim, 
corregidor  of  Catuaro^ 
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the  ravine  of  ,San  Juanillo^  ttro  enormous  fe- 
moral bones,   four  feet  long,  which  weighed 
more  than  thirty  pounds.    The  Indians  ima- 
gined, as  the  common  people  of  Europe  still  do, 
that  these  were  giants*  bones ;  while  the  half- 
learned  sages  of  the  country,  who  assume  the 
right  of  explaining  every  thing,  gravely  assert- 
ed, .that  they  were  sports  of  nature,  little  wor- 
thy of  attention.    They  founded  their  opinion 
on  the  circumstance,  that  human  bones  decay 
rapidly  in  the  soil  of  Cumanacoa.    In  order  to 
decorate  their  churches  on  the  festival  of  the 
dead,  they  take  skulls  from  the  cemeteries  on 
the  coast,  where  the  earth  is  impregnated  with 
saline  substances.  These  pretended  thigh-bones 
of  giants  were  carried  to  the  Port  of  Cumana^ 
where  I  sought  for  them  in  vain ;  but  from  the 
analogy  of  some  fossil  bones,  which  I  brought 
^m  other  parts  of  South  America,  and  which 
have  been  carefully  examined  by  Mr.  Cuvier  ^, 
H  is  probable,  that  the  gigantic  femoral  boDesof 
Cumanacoa  belonged  to  elephants  of  a  specieii 
now  lost.     It  may  appear  surprising,  that  they 
were  found  in  a  place  so  little  elevated  above 
the  actual  level  of  the  ivaters ;  since  it  is  a  re- 
markable fact,  that  the  fragments  of  the  masto- 
dontes  and  fossil  elephants,  which  I  brought 
from  the  equinoctiar  regions  of  Mexico,  New 

*  Recfaerclief  iiir  les  OsMDiens  fiMMiles,  T.  9  (Eleplums 
V  2 
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Grenada^  Qaito^  and  Peru,  are  not  to  be  found 
in  low  regions;  as  the  megatherium  of  Rio 
Luxan  *  and  Virginia  *f*,  the  great  mastodontes 
of  the  Ohio,  and  the  fossil  elephants  of  the 
Susquehana,  in  the  temperate  zone ;  but  on  ta- 
i)le^lands  having  from  six  to  fourteen  hundred 
toises  of  elevation. 

As  we  approached  the  Southern  bank  of  the 
basin  of  Cumanaeoa,  we  enjoyed  the  view  of 
Tumiriquiri:|:.  An  enormous  wall  of  rocks,  the 
remains  of  an  ancient  cliff,  rises  in  the  midst  of 

*  At  the  distance  of  one  league  South-east  of  the  town  of 
Buenos  Ayres. 

t  The  megatherium  of  Virginia  is  the  megalonyx  of  Mr. 
Jefferson.  All  the  enormous  remains  found  in  the  plains  of 
the  new  continent,  eidier  North' or  South  of  the  equator,  do 
not  holong  to  the  torrid  but  to  the  temperate  zone.  On  tiia 
other  hand  Pallas  observes,  that  in  Siberia,  consequentlj 
also  beyond  the  tropics,  fossil  bones  are  never  found  in 
mountainous  parts.  (Nov.  Comment.  Petrop.,  1772,  p.  677.) 
These  facts,  intimately  connected  together,  appear  to  lead 
toward  the  discovery  of  a  great  geological  law. 

X  Some  of  the  inhabitants  pronounce  Tumuriquiri,  others 
Turapiiquiri,  or  TumiriquirL  During  aQ  our  stay  at  Cuma- 
nacoa,  the  summit  of  this  mountain  was  covered  with  clouds. 
It  appeared  uncovered  the  11th  of  September  in  the  evening, 
but  only  for  a  few  minutes.  The  angle  of  elevation,  taken 
from  the  great  square  of  Cnmanacoa,  was  S°  2^.  This  de- 
termination,  and  the  barometrical  measurement,  which  I 
made  on  the  13th,  may  enable  us  to  fix,  within  a  certain 
approximation,  the  distance  of  the  mountain  at  6  miles  ^,  or 
11060  toises ;  admitting  that  the  part  uncovered  by  clouds 
was  860  toises  abova  the  plain  of  Cumanacoa. 
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the  forests.  Farther  to  the  West,  at  Cerro  dd 
Cuchivano,  the  chain  of  mountains  seems  as  if 
broken  by  the  effects  of  an  earthquake.  The 
x^reviee  is  more  than  a  hundred  and  fifty  toises 
wide,  is  surrounded  by  pejrpendicular  rocks,  and 
is  filled  with  trees,  the  interwoven  branches  <^ 
which  find  no  room  to  spread.  The  crevice 
appears  like  a  mine  opened  by  the  falling  in  of 
the  earth.  A  torrent^  the  Hlo  Juagua,  traverses 
.  this  crevice,  the  appearance  of  which  is  highly 
picturesque,  and  which  is  called  Risco  del  Cu- 
chivano.  The  river  rises  at  the  distance  of  se-; 
ven  leagues  to  the  South-west,  at  the  foot  of  the 
mountain  of  the  Brigantine,  and  forms  some 
beautiful  cascades,  before  it  sprei^ds  through  the 
plain  of  Cumanacoa. 

We  visited  several  times  a  «mall  farm,  the 
Conuco  of  Bermudez,  oppodte  the  crevice  of 
Cuchivano,  where  tobs^cco,  plantains,  and  seh 
veral  species  of  cotton-trees  ♦,  are  cultivated  in 
the  moist  grounds ;  especially  that  tree,  the  cpt- 
ton  of  which  is  of  a  nankeen  colour,  and  wluch 
is  so  common  in  the  island  of  Margaretta -f*. 
The  proprietor  of  the  farm  told  us  that  the  cre- 
vice was  inhabited  by  jaguar  tigers.     These 

^  .Goasipiura  aniglaodulottam,  improperly  called  herW 
cemn,  and  g.  barbadense.  Mr.de  Rohr  has  shown' how 
'much  confusion  still  prevails  in'  the  determination  of  tho 
rarieties  and  species  of  the  cotton-tree. 

t  Q.  religiosam. 
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animals  pass  the  day  in  cavenis^  and  rorfe 
around  the  habitations  at  night.  Being  well  fed^ 
they  reach  six  feet  in  length.  One  of  thfem  haA 
devoured  the  preceding  year  a  horse  belong- 
ing to  the  £sirm.  He  dragged  his  prey  on  a  fine 
moon-light  night,  across  the  savannah,  under  k 
ceiba  *  of  an  enonnous  size.  The  groans  of  the 
dying  horse  awoke  the  slaves  of  the  farm,  who 
went  out  armed  with  lances,  and  machetes 'f. 
The  tiger  continued  on  his  prey,  awaited  their 
approach  with  tranquillity,  and  fell  only  after  a 
long  and  obstinate  resistance.  This  fact,  and  t 
great  many  others  verified  on  the  spot,  prove, 
that  the  great  jaguar  X  of  Terra  Firma,  like  thfe 
jaguarete  of  Paraguay,  and  the  real  tiger  of 
Asia,  does  not  flee  from  man,  when  it  is  dared 
to  close  fight,  and  when  it  is  not  fnghtened 
by  the  number  of  assailants.  Naturalists  at 
present  admits  that  Buffon  w^us  entirely  mis- 

*  Bombax  ceiba^  five-leaved  silk-cotton  tree. 

%.  Great  knives,  with  v^ry  long  blades^  like  m  cooteatt  de 
chasse.  Nb  one  entexs  the  wpods  it}  the  torrid  sone,  with- 
out being  armed  with  a  machete^  npt  only  to  cut  his  way 
tbroogh  the  woods,  but  as  a  defence  against  wild  beasts. 

I^Felis  onca,  Lin.,  which  Buffon  called  panihh'e  oHUe, 
and  which  he  believed  came  from  Africa.  The  female  pan- 
ther, figured  in  the  Histoire  des  Quadrupedes  of  Buffon,  T- 
9,  pi.  12,  is  a  real  jaguar.  (Cuv^er,  Ossem.  fossiles,  Tom, 
IV,  Chats,  p.  13.)  We  sball  have  occasion  to  examine 
Eerealler  a  fact  so  important  with  respect  to  soology,  and 
the  geography  of  animals. 
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taken  inth  respect  to  the  greatest  of  the  feliM 
race  of  America.  Whattibis  celebrated  writer 
says  of  the  cowardice  of  the  tigers  of  the  new 
continent,  relates  to  the  small  ocelots  * ;  and 
we  shall  see  shortly,  that,  at  the  Oronoko,  the 
real  jaguar  of  America  sometimes  leaps  into  the 
water,  to  attack  the  Indians  in  their  canoes. 

Opposite  the  cavern  of  Bermndez,  two  spa- 
cious caverns  open  into  the  crevice  of  Cuchi- 
vano,  from  which  at  times  flames  rush  out^  that 
may  be  seen  at  a  great  distance^in  the  oigfat^ 
The  adjacent  mountains  are  illuminatf^d  by 
them;  and,  judging  by  the  elevation  of  the 
rocks,  above  which  these  fiery  exhalations  as^ 
cend,  we  should  be  ted  to  think,  that  they  rise 
is^veral  hundred  feet.  This  phenomenon  was 
accompanied  by  a  subterraneous,  dull,  and  lon^ 
continued  noise,  at  the  time  of  the  last  great 
earthquake  of  Cumana  -f.  It  is  observed  chief- 
ly during  the  rainy  season ;  and  the  owners  of 
the  farms  opposite  the  mountain  of  Cuchivano 
assert,  that  the  flames  are  become  more  frequent 
since  December  1797. 

In  vain  we  attempted,  in  an  herfoali^ation  we 
made  at  Rinconada,  to  penetrate  into  the  crer 
vice,  wishing  to  examine  the  rocks,  that  seemed 
to  contain  in  their  bosom  the  cause  of  these  ex- 

*  Felig  pndafisy  lia.,  or  ehibiguaza  of  AcauMray  different 
from  the  tlateb-ocelotly  or  t%er-cat  of  ih^  A^e^aes* 
t  See  vol,  ii.  p.  217. 
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traordinary  conflagrations.  The  strength  of  vege- 
tation^ the  interweaving  of  the  lianas  and  thorny 
plants^  hindered  our  progress.  Happily  the  in- 
habitants of  the  valley  themselves  felt  a  warm 
interest  in  our  researches^  less  from  the  fear  of 
a  volcanic  explosion,  than  because  their  imagi- 
nation was  struck  with  the  idea^  that  the  Risco 
del  Cuchivano  contained  a  gold  mine ;  and  al- 
though we  expressed  our  doubts  of  jthe  existence 
of  gold  in  a  secondary  limestone,  they  wanted 
to  know  ^^  what  the  German  miner  thought  of 
the  richness  of  the  vein.**  Since  the  time  of 
Charles  V,  and  the  government  of  the  Welsers, 
the  Alfingers,  and  the  Sailers,  at  Coro  and  Carac- 
cas,  the  people  of  Terra  Firma  still  preserve  a 
great  confidence  in  the  Germans,  witli  respect 
to  all  that  relates  to  the  working  of  mines. 
^Vherever  I  passed  in  South  America,  when  the 
place  of  my  birth  was  known,  I  was  shown  sam-* 
pies  of  ore.  In  these  colonies  every  Frenchman 
is  a  physician,  and  every  German  a  miner. 

The  farmers,  with  the  aid  of  their  slaves,  ojjened 
a  path  across  the  woods  to  the  first  fall  of  the  Bio 
Juagua ;  and  on  the  10th  of  September,  we  made 
our  excursion  to  the  Cuchivano.  On  entering 
the  crevice,  we  recognized  the  neighbourhood 
of  t^rs,  by  a  porcupine  recently  embowelled, 
and  also  by  the  offensive  smeU  of  their  excre- 
ments, not  unlike  those  of  ah  European  cat. 
For  greater  security  the  Indians  returned  to  the 
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farm,  and  brought  back  some  d<^  of  a  very 
small  breed.   .  We  were  assured,  that  in  the 
eveiit  of  meetbg  a  jaguar,  in  a  narrow  path, 
be  springs  on  the  dog  rather  than  on  the  man. 
We  did  not  proceed  on  the  brink  of  Ae  torrent, 
but^  on  the  slope  of  the  rocks  which  overtiung 
the  water.    We  walked  on  the  side  of  •  a  preci- 
pice from  two  to  three  hundred  feet  deep,  on  a 
kind  of  very  narrow  cornice,    Vke  the  road 
which  leads  from  the  Grindelwald  along  the 
Mettenberg  to  the  great  glacier.     When  the 
cornice  was  so  narrow,  that  we  could  find  no 
place  for  our  feet,  we  descended  into  the  tor- 
rent, crossed  it  by  fording  or  on  the  shoulders  of 
a  slave,  and  climbed  the  opposite  wall.    These 
descents  are  very  fisttiguing,  and  it  is  not  safe 
to  trust  to  the  lianas,  which  hang  like  great 
cords  from  the  tops  of  the  trees.    The  creeping 
and    parasite  plants   cling   but  feebly  to  the 
branches  which  they  embrace :  the  united  weight 
of  their  stalks  is  considerable,  and  you  run  the 
risk  of  pulling  down  a  whole  mass  of  verdure, 
,  if,  in  walking  on  a  sloping  ground,  you  support 
your    weight  by  the  lianas.     The  farther  we 
advanced,  the  thicker  the  vegetation  became. 
In  several  places  the  roots  of  the  trees  had 
burst  the  calcareous  rck^,  by  inserting  them- 
selves into  the  cleftls  that  separate  the  beds. 
We  had  some  trouble  to  cany  the  plants  we  ga- 
thered at  every  step.    The  cannas,  the  helico- 
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mu  with  fine  purple  flowers^  the  costuses,  and 
other  plants  of  the  fhmily  of  the  amomums^  hier^ 
attam  eight  or  ten  feet  in  height,  and  their 
fresh  and  tender  verdure,  their  silky  splendour, 
and  the  eactraordinary  developement  of  the  pa- 
renchyma, form  a  striking  contrast  with  th^ 
brown  eolour  of  the  arborescent  ferns,  the 
foliage  of  which  is  so  delicately  shaped.  The 
Indians  made  incisions  with  their  largte 
knives  in  the  trunks  of  the  trees,  and  fixed 
our  attention  on  those  beautiful  red  and 
golden  yellow  woods,  which  will  one  day  ht 
ODUght  for  by  our  turners  and  cabinet  makers. 
They  diowed  us  a  plant  of  the  fttmily  of  the 
compositae  twenty  feet  high,  (the  enpatorium 
leevigatum  of  la  March,)  the  rose  of  Belve^ 
ria*,  celebrated  for  the  brilliancy  of  it's  purple 
flowers,  and  the  dragon Vblood  of  this  country, 
which  is  a  kind  of  croton-f-not  yet  described, 
the  red  and  astringent  juice  of  which  is  employ^ 
ed  to  strengthen  the  gums,    They  recognize 

*  Brownea  racemoaa,  Bredem.  ined, 

t  Plants  of  families  entirelj  different  are  called  in  tha 
Spanish  colonies  of  both  continents  sangre  de  drago ;  they 
are  dracaenas,  pterocarpi,  and  crotons.  Father  Caulin. 
(Descri.  Corografica,  p.  25,)  in  speaking  of  resins  fonnd  in 
the  forests  of  Cumana,  makes  a  jnst  distinction  between  tha 
drago  de  la  sierra  de  Unart^  which  has  pinnate  leaves,  (ptero- 
carpns  draco)  and  the  draoo  de  la  sierra  de  Paria,  with  entire 
and  hairy  leaves.  This  last  is  our  croton  saoguifluum  of 
Cumanacoa,  Caripci  and  Cariaco. 
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the  spteies  by  the  8ineU»  and  more  particiikrly 
by  chewing  the  woody  fibres.  Two  naUves,  to 
whom  the  same  wood  is  given  to  chew^  {>ro» 
nonnce,  and  often  without  hesitation,  the  same 
name.  We  coidd  avail  onrsdves  but  little  of 
the  sagacity  of  our  guides,  for  how  could  we 
{NTOcure  leaves,  flowers,  and  fruits  growing  on 
trunks,  the  branches  of  \iHiich  commence  at 
fifty  or  sixty  feet  high?  We  were  struck  at 
finding  in  tJiis  hollow  the  bark  of  trees,  and 
even  the  soil,  covered  with  moss  and  lichens*. 
The  cryptogamous  plants  are  here  as  common 
as  in  the  countries  of  the  North.  Their  growth 
is  fevored  by  the  moisture  of  the  air,  and  th^ 
absence  of  the  direct  rays  of  the  sun.  Never- 
theless the  temperature  is  generally  at  25""  itt 
the  day,  and  W  at  night. 

The  rocks  which  bound  the  crevice  are  per- 
pendicular like  walls,  and  are  of  the  same  cal- 
careous formation  which  we  observed  the  whole 
way  fit>m  Punta  Delgada.  It  is  here  a  blackish 
gray,  of  compact  fracture,  tending  sometimes 
toward  the  sandy  fracture,  and  crossed  by  small 
veins  of  white  carbonated  lime. .  In  these  cha- 
racteristic marks  we  thought  we  discovered  the 
Alpine  limestone  of  Switzerland  and  the  lyrol^ 

*  BmI  mnudfrondtm.    We  abo  foand*  beside  a  small 
boletus  stipitatos,  of  a  snow  white  colour^  the  boletus  igoi- 
arias,  and  the  lycoperdon  stellatam  of  £urope.    I  had  foaa^ 
.  'Ibis  last  ottlj  in  very  dry  places  io  Germanj  and  Poland, 
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ef  which  the  colour  is  always  very  deep,  though 
in  a  less  degree  than  that  of  the  transition  lime* 
stone  **»  The  first  of  these  formations  consti- 
tutes the  Cuchivano,  the  nucleus  of  the  Impos^ 
sibkf  and  in  general  the  whole  groiq>  of  the 
mountainsof  New  Andalusia.  I  saw  no  petri- 
fiactions  in  it ;  but  the  inhabitants  assert,  that 
considerable  masses  of  shells  are  found  at  great 
heights.  The  same  phenomenon  occurs  in  the 
country  about  Saltzburg*|-.  At  the  Cuchivano 
the  alpine  limestone  contains  beds  of  marly 
clay  ^9  three  or  four  toises  thick ;  and  this  geo- 
logical &.ct  proves  on  the  one  hand  the  identity 
of  the  alpenkalkstein  with  the  zechstein  of  Thu- 
ringia,  ai\d  on  the  other  the  affinity  of  formation 
existing  between  the  alpine  limestone  and  that 
of  Jura  §.    The  stratQ,  of  marl  effervesce  with 

*  Escher,  in  the  Alpina,  VoL  4,  p.  340. 

t  In  Switzerland,  the  solitarj  beds  of  shells,  at  the  height 
of  from  ISOO  to  2000  toises,  in  the  Jungfrauhorn,  the  Dent  de 
Morde,  and  the  Dent  do  Midi,  belong  to  transition  limestone. 

X  Mergelschiefer. 

§  The  Jura  and  the  Alpine  limestone  are  kindred  format 
tions,  and  sometimes  diQcult  to  distinguish,  where  they  lie 
immediately  one  npon  another,  as  in  the  Apennines.  The 
alpine  limestone  and  the  zechstein,  famous  among  the  geolo- 
gistv  of  Freiberg,  Bxeidentieai  formations.  This  identity,  which 
I  noticed  in  the  year  1793,  (Ueber  die  Gmbenwetter)  is  a  geo- 
logical fact  so  much  the  more  interesting,  as  it  seems  to  unite 
the  northern  European  formations  to  those  of  the  central  chain. 
It  is  known,  that  the  zechstein  is  situate  between  the  muriatif<^ 
rou»  gypsum  and  the  conglomerate  (ancient  sandstone);  of 
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acid8^  though  8ilex  and  alumine  predominate 
in  them :  they  are  strongly  impregnated  with 
carbon,  and  sometimes  blacken  the  hands,  like 
a  real  idtriolic  schistus.  The  pretended  gold 
mine  of  Cuchivano,  which  was  the  object  of  our 
examination,  is  nothing  but  an  excavation  cut 
into  one  of  those  black  strata  of  marl,  which 
contain  pyrites  in  abundance.  The  excavation  is 
on  the  right  bank  of  the  river  Juagua ;  and  must 
be  approached  with  caution,  because  the  torrent 
there  is  more  than  eight  feet  deep.  The  sul- 
phurous pyrites  are  found,  some  massive,  and 

where  there  is  no  muriatiferous  gypsum^  between  the  slatj 
sandstone  with  roestones  (bunte  sandstein^Wern.),  and  the  con- 
glomerate or  ancient  sandstone.  It  contains  strata  of  schis- 
toos  and  copperj  marl  (Intunmoce  mergd  nd  kupfencMeferJ 
which  form  an  important  object  io  the  working  of  mines  at 
Mansfeld,  in  Saxony>  near  Riegelsdorf,  in  Hesse,  and  at  Ha- 
sel  and  Praunitz,  in  Silesia.  In  the  southern  part  of  Ba- 
varia, (Oberbaiem),  I  saw  the  alpine  limestone,  containing 
these  same  strata  of  schistons  clay  and  marl,  which,  though 
thinner,  whiter,  and  particularly  more  frequent,  character- 
ise the  limestone  of  Jura.  Respecting  the  slates  of  Blat- 
tenberg,  in  the  Canton  of  Glaris,,  which  some  mineralogists^ 
because  of  their  numerous  impressions  of  fish,  have  long 
mistaken  for  the  cuprous  slates  of  Mansfeld,  they  belong, 
according  to  Mr.  Von  Buch,  to  a  real  transition  formation. 
The  whole  of  these  ge<^ogical  data  tend  to  prove,  that  strata 
of  marl,  more  or  less  mixed  with  carbon,  are  to  be  found  in 
the  Kmestone  of  Jura,  m  the  alpine  limestone,  and  in  the 
transition  schists.  The  mixture  of  carbon,  sulphuretted 
iron,  and  copper,  appears  to  me  to  augment  with  the  reiativt 
antiquity  of  the  formations. 
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others  ofystallized  and  diflseminated  in  the  rock ; 
their  colour^  of  a  very  clear  golden  yellow^  does 
not  indicate  that  they  contain  copper.     They 
are  mixed  with  fibrous  snlphuret  of  iron  ^,  and 
nodules  of  swinestone,  or  fetid  carbonat  of  lime. 
The  marly  stratum  crosses  the  torrent ;  and,  as 
the  water  washes  out  metallic  grains,  the  people 
imagine,  on  account  of  the  brilliancy  of  the  py- 
rites, that  the  torrent  bears  down  gold.    It  is 
r^K>rted)  that,  after  the  great  earthquake,  which 
took  place  in  1765,  the  waters  of  the  Juagua 
were  so  charged  with  gold,  that  **men  who 
came  from  a  great  distance,  and  whose  country 
was  unknown,"*  established  washing  places  on 
the  spot.    They  disappeared  during  the  night, 
after  having  collected  a  great  quantity  of  gold. 
It  would  be  needless  to  show,  that  this  is  a  fa- 
ble.     Pyrites    dispersed    in    quartzose   veins, 
crossing  the  mica-«late*,  are  often  auriferous 
no  doubt;  but  no  analogous  fact  leads  to  the 
su[q>osition,  that  the  sulphuretted  iron,  which  is 
found  in  the  schistose  marls  of  the  alpine  lime- 
stone, contains  gold.    Some  direct  experiments, 
made  with  acids,  during  my  abode  at  Caraccas, 
showed,  that  the  pyrites  of  Cuchivano  are  not 
auriferous.    Our  guides  blamed  my  incredulity; 
in  vain  I  repeated^  that  alum  and  sulphate  of 

*  Haarkies. 

t  Giimmenchiefer. 
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iron  only  could  be  obtained  from  tbte  pretended 
gold-mine ;  they  continued  picking  up  secretly 
every  bit  of  pyrites  they  saw  sparkling  in  th« 
water.  The  more  a  country  is  unprovided  with 
mines^  the  more  exaggerated  are  the  ideas  of 
the  inhabitants  respecting  the  fiu^ility,  with 
which  riches  are  drawn  from  the  bowels  of  the 
earth.  How  much  time  did  we  not  lose  during 
five  years  travels^  in  visiting,  on  the  pressing 
invitations  of  our  hosts^  ravines,  of  which  the 
pyritous  strata  have  borhe  for  ages  the  pompoua 
names  of  Minas  de  oro  !  How  often  have  we 
grieved  at  seeing  men  of  all  classes,  magis- 
trates, pastors  of  villages,  grave  missionarieQi* 
grinding,  with  inexhaustible  patience,  horn- 
blende, or  yellow  mica,  in  order  to  extract  gold 
from  it  by  means  of  mercury !  This  rage  lor 
the  search  of  mines  strikes  us  the  wMe  in  a 
eUmate,  where  the  ground  has  need  of  being 
but  slightly  raked  to  produce  abundant  har- 
vests. 

After  visiting  the  pyritous  marls  of  the  Rio 
Juagua,  we  continued  following  the  course  of 
the  crevice,  which  stretches  itself  like  a  narrow 
canal  overshaded  by  very  lofty  trees.  We  ob- 
served strata  on  the  left  bank,  opposite  Cerro 
del  Cuchivano,  singularly  bent, and  twisted. 
This  phenomenon  I  had  often  admired  at  the 
Ochsenberg*,  in  passing  the  Lake  of  Lucerne. 

*  This  monntatn  of  Switzerland  is  composed  of  tnUisitioB 
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The  calcareous  beds  of  the  Cuchivano  and  the 
neighbouring  mountains  keep  pretty  regularly 
the  direction  of  N.  N.  E.  and  S.  S.  W.  Their 
inclination  is  sometimes  North,  and  sometimes 
South;  most  commonly  they  seem  to  precipi- 
tate themselves  toward  the  valley  of  Cumana- 
coa ;  and  it  cannot  be  doubted,  that  the  formsr- 
tion  of  the  valley  had  an  influence  *  on  the  in- 
clination of  the  strata. 

We  had  suffered  great  fatigue,  and  were 
quite  drenched  by  the  frequentiy  crossing  the 
torrent,  when  we  reached  the  foot  of  the  ca- 
verns of  the  Cuchivano.  A  wall  of  rock  there 
rises  perpendicularly  to  the  height  of  eight  hun- 
dred toises.  It  is  seldom  that  in  a  zone,  where 
the  force  of  vegetation  conceals  every  where  the 
soil  and  the  rocks,  we  behold  a  great  mountain 
presenting  naked  strata  in  a  perpendicular  sec- 
tion.    In  the  midst  of  this,  and  in  a  position 

limestone.  \¥e  find  these  same  inflexions  in  the. strata 
near  Bonneville,  at  Nant  d'Arpenas  in  Savoy,  and  in  the 
valley  of  Estaubee  in  the  Pyrenees,  (Saass.  Voy.  voL  I,  § 
472  and  1672.  Rasoumousky,  Yoy.  miner.,  p.  154.  Ra- 
mond.  Voy.  aux  Pyrenees,  p.  55,  100,  and  280.)  Another 
transition  rock,  the  gramoakke  of  the  Germans,  (very  near 
the  English  killas),  offers  the  same  phenomenon  in  Scotland. 
£din.  Phil.  Trans.  1814,  p.  80. 

*  The  same  observation  may  be  made  at  the  lake  of  Ge- 
mnenden  in  Austria,  which  I  visited  with  Mr.  de  Buch,  and 
which  is  one  of  the  most  picturesque  situations  in  Europe. 
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BAfortunately  inaccessible  to  man^  two  caveiHd 
open  in  the  form  of  crevices.  We  were  assur- 
ed, that  they  are  inhabited  by  the  same  noc^ 
tnmal  birds,  that  we  should  soon  become  ac- 
quainted with  in  the  Cueva  del  QiAOcharo  of 
Caripe.  Near  these  caverns  we  saw  strata  of 
schistose  marl,  and  found  with  great  astonish- 
ment rock-crystals  enchased  in  beds  of  alpine 
limestone.  They  were  hexaedral  prisms,  ter-< 
minated  with  pyramids,  fourteen  lines  long  and 
eight  thick.  The  crystals,  perfectly  transparent, 
were  solitary,  and  often  three  or  four  toises 
distant  from  each  other.  They  were  enclosed 
in  the  calcareous  mass,  as  the  quartz  crystals  of 
Burgtonna  *,  and  the  boracite  of  Lunebom*g, 
are  contained  in  gypsum.  There  was  no  crevice 
near,  or  any  ve^rtige  of  calcareous  spar^f-. 

We  reposed  ourselves  at  the  foot  of  the  ca^ 
v«m,  whence  those  flames  were  seen  to  issue^ 
which  of  late  yean  are  become  more  frequent. 
Our  guides  and  the  fanner,  an  intelligent  man^ 

*  In  the  dachy  of  Ootha. 

t  Thifl  phenomenon  remindt  ns  of  snotfaer  equally  rare, 
Iheqiiftvts  orystakdmt  Mr.  Freiealeben  (Kupferachierer,  T. 
%  p.  89)  foand  in  Saxony,  near  Bargoerner,  in  the  county 
af  Mmmfeld,  in  the  middle  of  a  rock  of  porous  limestone 
frottckwakke),  lying  immediately  on  the  alpine  limestone.' 
The  rook  crystals,  which  are  pretty  common  in  the  primi« 
tire  limeatone  of  Carrara,  line  the  insides  of  cavities  in  Ih* 
rocks,  witlioat  being  enveloped  by  the  rock  itself. 
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equally  acquainted  with  the  localities  of  the 
province,  discussed  in  the  manner  of  the  Creoles 
the  dangers,  to  which  the  town  of  Cumanacoa 
would  be  exposed,  if  the  Cuchivano  became  an 
active  volcano;  se  veniesse  a  reventar.  It  ap- 
peared to  them  evident,  that  since  the  great 
earthquakes  of  Quito  and  Cumana,  in  1797, 
New  Andalusia  was  every  day  nlore  and  more 
undermined  by  subterranean  iGires.  They  cited 
the  flames,  which  had  been  seen  to  issue,  from 
the  earth  at  Cumana ;  and  the  shocks  feh  in 
places,  where  heretofore  the  ground  had  never 
been  shaken.  They  recollected,  that  at  Maca* 
rapan  sulphurous  emanations  had  been  fre^ 
que^tiy  perceived  for  some  months  past.  We 
were  struck  with  these  facts,  upon  which  were 
founded  predictions,  that  have  since  been  al^ 
most  all  realised.  Enormous  convulsions  of 
the  earth  took  place  at  Caraccas  in  1812 ;  and 
proved  how  tumultuously  nature  is  agitated  in 
the  North-east  part  of  Terra  Firma* 

But  what  is  the  cause  of  the  luminous  phe- 
nomena, which  are  observed  in  the  Cuchivano  ? 
I  know,  that  the  column  of  air,  that  rises  fh>m 
the  mouth  of  a  burning  volcano*,  is  sometimes 

^  We  must  not  confouod  this  rery  rare  phenomenon  with 
the  glimmering  commoDly  observed  a  few  toisea  above  the 
brink  of  a  crater;  and  which  (as  I  remarked  at  Mount  Ve« 
suvios,  in  1805)  is  only  the  reflexion  of  great  masses  oT  in^ 
flamed  scoria,  thrown  up  without  sufficient  force  to  pass  th# 
tnouth  of  the  volcano. 
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ieeii  to  shine  with  a  splendid  light.  Such  A 
lights  which  is  believed  to  be  owing  to  the  hy- 
drogen gas,  was  observed  from  Chillo  on  the 
top  of  Cotopaxi,  at  a  tpne  when  the  mountain 
seemed  in  the  greatest  repose.  I  am  aware 
that,  according  to  the  report  of  the  ancients, 
the  Mons  Albataus,  near  Rome,  known  at  pre- 
sent under  the  name  of  Monte  Cavo,  appeared 
at  times  on  fire  during  the  night ;  but.the  Mons 
Aibanus  is  a  volcano  recently  extinguished, 
which,  in  the  time  of  Cato,  threw  out  rapiUi  * ; 
while  the  Cuchivano  is  a  calcareous  mountain, 
and  without  any  trap  formation  near.  Can 
these  flames  be  attributed  to  the  decomposition 
of  water,  entering  into  contact  with  the  pyrites 
dispersed  through  the  schistose  marl?  Is  it 
inflamed  hydrogen,  that  issues  from  the  cavern 
of  Cuchivano  ?  The  marls,  as  the  smell  indi* 
cates,  are  pyritous,  and  bituminous  at  the  same 
time ;  and  the  petroleum  springs  at  the  Buen 
Pastor,  and  in  the  Island  of  Trinidad,  proceed 
probably  from  these  same  beds  of  alpine  lime- 
stone. It  would  be  easy  to  suppose  some  con- 
nexion between  the  waters  filtering  through 
tMs  calcareous  stone,  and  decomposed  by  py-« 
rites,  and  the  earthquakes  of  Cumana,  the 
springs  of  sulphuretted  hydrogen  in  New  Bar^ 

*  Albano  monte  biduam  continenter  lapidibus  plait  larj,- 
Hb,  XX9,  csp.  7.    (Hejme,  Opnsciila  acad-t  T.  iii,  p<  2ei> 

G   2 


.84 

celona^  the  beds  of  native  fiulpbur  at  Carupaiio, 
and  the  emanations  of  sulphurous  acid^  wfaiehr 
are  pereeived  at  times  in  the  savannahs.     It 
cannot  be  doubted  also,  ^  that  the  decomposition 
of  water  by  the  pyrites  at  an  elevated  tempera- 
ture, fietvoured  by  the  affinity  of  oxidated  iron 
for  earthy  substances,   may  have  caused  that 
disengagement  of  hydrogen  gas,  to  the  action 
of  which  several  modern  geologists  have  attri- 
buted so  much  importance.     But  in  general, 
sulphurous  acid  is  perceived  more  commonly  in 
the  eruption  of  volcanoes,  than  hydrogen  is; 
and  it  is  principally  the  odour  of  this  acid,  that 
prevails  while  the  earth  is  agitated  by  violent 
chocks.     When  we  take  a  general  view  of  the 
phenomena  of  volcanoes  and  earthquakes,  when 
we  recollect  the  enormous  distance  at  which 
the  commotion  is  propagated  below  the  basin 
of  the  sea,  we  readily  lay  aside  explanations, 
that  are  founded  on  small  strata  of  pyrites  and, 
bituminous  marls.    I  am  of  opinion,  that  the 
•hocks  so  frequently  felt  in  the  province  of  Cu- 
mana  are  as  little  to  be  attributed  to  the  rocks 
above  the  surface  of  the  earth,  as  those  which 
agitate  the  Apennines  are  to  asphaltic  veins,  or 
springs  of  burning  petroleum.    The  whole  of 
these  phenomena  depend  on  more  general,  I 
would  almost  say,  on  deeper  causes ;   and  it  is 
not  in  the  secondary  strata,  which  form  the  ex- 
terior crust  of  our  globe,  but  in  the  primitive 


tocks,  at  an  enonnoos  distance  from  the  soil, 
tjhat  we  should  place  the  focus  of  volcanic  ac- 
tion. The  greater  progress  we  make  in  geology, 
the  more  we  feel  the  insufficiency  of  theories, 
founded  on  observations  merely  local. 

Meridian  heights  of  the  Southern  Fishy  ob- 
served in  the  night  of  the  7th  of  September> 
gave  10^  16"  11^'  for  the  latitude  of  Cumanar- 
coa ;  the  error  in  the  most  esteemed  maps  is 
consequently  a  quarter  of  a  degree.  The  dip 
of  the  magnetic  needle  was  42*6'' ;  and  the  in- 
tensity of  the  magnetic  force  corresponded  to 
228  oscillations  in  10  minutes  time;  being 
consequently  9  oscillations^  or  1*25^  less  than  at 
Ferrol. 

On  the  12th  we  continued  our  journey  to  the 
oonvent  of  Caripe^  the  principal  place  of  the 
Chayma  Missions.  We  chose,  instead  of  the 
direct  road,  that  by  the  mountains  of  Cocollar  * 
and  Turimiquiri,  the  height  of  which  little  ex- 
ceeds that  of  Jura.  The  road  first  runs  toward 
the  East,  crossing  during  three  leagues  the  ta^ 
ble-land  of  Cumanacoa,  in  a  soil  formerly  le-^ 
veiled  by  the  waters,  and  then  turns  toward  the 
South.    We  passed  the  little  Indian  village  of 

*  Is  this  name  of  Indian  origin  7  At  Cnmana  they  de- 
rive it  in  a  manner  somewhat  farfetched  from  the  Spanish 
word  cogoUo,  signifying  the  heart  of  oleraceous  plants ;  the 
Cocollar  forming  the  centre  of  the  whole  groap  of  the  moan* 
tains  of  New  Andalusia. 
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Aricagua,  surrounded  by  woody  hills  and  of  a 
cheerfiil  aspect.  Thence  we' began  to  ascend^ 
and  the  ascent  lajsted  more  than  four  hours. 
This  patt  of  the  road  is  very  fatiguing.  We 
crossed  the  river, of  Pututucuar,  a  rapid  torrent, 
fiiQ  of  blocks  of  calcareous  roeks^  two  and 
twenty  times.  When  on  the  Cuesta  de  CocoU^ 
we  reached  an  elevation  two  thousand  feet 
above  the  level  of  the  sea,  we  were  surprised  to 
find  scarcely  any  forests  or  great  trees.  We 
passed  over  an  immense  plain  covered  with  gra- 
mineous plants.  Mimosas  with  heniispheric 
tops,  and  stems  only  four  or  five  feet  high,  alone 
interrupt  the  dull  uniformity  of  the  savannahs. 
Their  branches  are  bent  toward  the  ground,  or 
spread  out  like  umbrellas.  Wherever  there  are 
steep  declivities,  or  masses  of  rocks  half  cover- 
ed vnth  mould,  the  clusia,  or  cupey  with  great 
nymphsea  flowers,  displays  it's  beautiful  vei-dure. 
The  roots  of  this  tree  af  e  eight  inches  in  diame- 
ter, and  sometimes  shoot  out  from  the  trunk  at 
the  height  of  five  feet  above  the  soil. 

After  having  for  a  long  time  continued  to 
climb  the  mountain,  we  reached  a  small  plain, 
at  the  Hato  del  Cocollar^  «  This  is  a  solitary 
farm,  situate  on  a  table-land,  which  is  408 
toises  high.  We  rested  ourselves  three  days  in 
this  retreat,  where  we  were  received  with  great 
l^indncss  by  the  proprietor*,  who  had  accompa- 

f  Pon  Mathias  Vturburi,  a  native  of  Biscay. 
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nied  uis  from  the  port  of  Cumana.  We  there 
found  milk,  excellent  meat  jfrom  the  ridhness  of 
the  pasture,  and  above  all,  a  delightful  climate. 
During  the  day  the  centigrade  thermometer* 
did  not  rise  above  22""  or  23^ ;  a  little  before  8un« 
set  it  fell  to  19^  and  at  night  it  scarcely  kept 
up  to  14®  -f-.  The  nightly  temperature  was  con- 
sequently seven  degrees  colder  than  that  of  the 
coasts,  which  is  a  fresh  proof  of  an  extremely 
rapid  decrement  of  heat,  the  table-land  of  Co- 
collar  being  less  elevated  than  the  site  of  the 
town  of  Caraccas. 

As  &r  as  the  eye  could  reach,  we  perceived 
only  naked  savannahs  from  this  elevated  point* 
Small  tufts  of  scattered  trees  rise  in  the  ravines ; 
and  notwithstanding  the  apparent  uniformity 
of  vegetation,  we  found  here  a  great  number  of 
curious  plants :{:.     We  shall  only  speak  of  a 

*  At  five  in  the  afternoon,  with  a  clear  sky  Reanmnr'i 
therm,  was  at  15^;  De  Luc's  hyg.  er}^.  At  9  at  niglit,  , 
therm.  13**;  hyg.  75*.  11  at  night,  therm.  11-2**;  hyg.  80*. 
At  22  h.  [10  in  the  morning]  therm,  lb*;  hyg.  61^  Ai 
noon,  therm.  19*;  hyg.  60**.  We  never  saw  the  hygrometer 
lower  than  40^  (8^  Sans.),  notwitiistanding  the  elevation  of 
the  place ;  but  the  rainy  season  had  begun,  and  at  this  time 
the  air,  though  very  bine  and  transparent,  was  already  ex* 
oessively  loaded  with  vapours. 

t  ll«2°Beaum. 

t  Cassia  acuta,  andromeda  rigida,  casearia  hyperioifdia, 
nyrtas  longifolia,  buettneria  salicifolia,  glycine  picta,  g.  prar 
tensis,  g.  gibba,  oxalis  mnbrosa,  malpighia  ctripoisiajs  C^ 
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superb  lobelia  •  with  purple  flowers ;  the  brown* 
ea  coccinea^  which  is  upwards  of  a  hundred  feet 
high;  and  above  all^  the  pejoa^  celebrated  in 
the  country  on  account  of  the  delightful  and 
aromatic  perfume  emitted  by  it's  leaves  when 
rubbed  between  the  fingers  -f.  But  what 
charmed  us  the  most  in  this  solitary  place  was 
the  beauty  and  serenity  of  the  nights.  The 
proprietor  of  the  farm  prolonged  his  evenings 
with  us ;  he  seemed  to  enjoy .  the  astonish* 
ment  produced  on  Europeans  newly  transplant* 
ed  to  the  tropics  by  that  freshness  of  the  wr 
like  springs  which  is  felt  on  the  mountains  after 
sunset.  In  those  distant  climates^  where  men 
yet  feel  the  full  value  of  the  gifts  of  nature,  a 

pbaelis  salicifolia,  stylosanthes  angnstifolLa«  salvia  pseudo- 
coccines^i  eryDgium  faetidam.  We  found  a  second  time  tbia 
last  plant,  bat  at  a  considerable  beigbt,  in  the  great  forests 
of  bark-trees,  surroandin^  the  town  of  Loxa,  in  the  centre 
of  the  Cordilleras. 

*  Lobelia  spectabilis. 

t  It  is  the  gualtheria  odqrata,  described  bj  Mr.  Willder 
noaw  (Neue  Scfariilen  der.  Nat.  Freunde,  T,  4,  p.  218),  from 
specimens  that  we  had  given  him*  The  pejoa  is  found  round 
the  lake  of  Oocollar,  which  gives  birth  to  the  great  river  Gua^ 
rapiche.  We  met  with  the  same  shrub  at  the  CtickiUa  de 
Quanggiwna.  It  is  a  sa1>alpine  plant,  which,  as  we  shall  see 
▼ery  soon,  forms  at  the  SiUa  de  Caraccas  a  2one  much  higher 
than  in  the  province  of  Comana.  The  leaves  of  the  pejoa 
have  a  more  agreeable  smeU  even  than  those  of  the  myrtus 
pimenta,  but  thej  jield  no  perfume  when  rubbed  a  i^w 
tiPliFS  afker  their  separation  from  the  tr^. 
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landholder  boasts  of  the  water  of  his  springs  the 
absence  of  noxious  insects^  the  salutary  breeze 
that  blows  round  his  hMl^  as  we  descant  in  Eu- 
rope on  the  conveniencies  of  our  dwellingps^ 
and  the  picturesque  effect  of  our  plantations. 

Our  host  had  visited  the  new  world  with  an 
expedition^  which  was  to  form  establishments 
for  cutting  wood  for  the  Spanish  navy  on  the 
shores  of  the  gulf  of  Paria.  In  these  vast  £>- 
rests  of  mahogany,  cedar,  and  brasil-wood, 
which  IxH^er  the  sea  of  the  West  Indies,  they 
reckoned  on  choosing  the  trunks  of  the  lai^est 
trees,  giving  them  in  a  rough  way  the  shape 
adapted  to  the  building  of  ships,  and  sending 
them  every  year  to  the  dock-yard  of  the  Carac- 
cas,  near  Cadiz.  White  men,  unaccustomed  to 
the  climate^  could  not  support  the  fiettigue  of 
labour,  the  heat,  and  the  effect  of  the  noxious 
air  exhaled  by  the  forests.  The  same  winds 
that  are  loaded  with  the  perfume  of  flowers, 
leaves,  and  woods,  infuse  also,  as  we  may  say, 
the  germes  of  dissolution  into  the  vital  organs. 
Destructive  fevers  carried  off  not  only  the  ship- 
carpenters,  but  the  persons  who  had  the  ma- 
nagement of  the  establishment:  and  this  bay, 
which  the  first  Spaniards  named  Gotfo  Tristo^ 
Melancholy  Bay,  on  account  of  the  mournful 
and  savage  aspect  of  it's  coasts,  became  the 
grave  of  European  seamen.  Our  host  had  the 
rare  good  fortune  to  escape  these  dangers.    Af^ 
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icr  having  witnessed  the  death  of  a  great  num- 
ber of  his  friends,  he  withdrew  far  from  thc^ 
coasts  to  the  mountains  of  CocoUar.  Without 
neighbours,  the  quiet  possessor  of  five  leagues 
of  savannahs,  he  enjoyed  at  once  that  indepen- 
dence, which  belongs  to  solitude,  and  that  sere- 
nity of  mind,  which  a  pure  and  bracing  air  pro- 
duces in  men  who  live  agreeably  to  the  simpli- 
city of  nature. 

Nothing  can  be  compared  to  the  impression 
of  majestic  tranquillity,  which  the  aspect  of  the 
firmament  inspires  in  this  solitary  region.  Fol- 
lowing with  the  eye,  at  the  entrance  of  the 
night,  those  meadows  that  bound  the  horizon, 
that  plain  covered  with  verdure,  and  gently  un- 
dulated, we  thought  we  saw  from  afar,  as  in  the 
deserts  of  the  Oronokb,  the  surface  of  the  ocean 
supporting  the  starry  vault  of  Heaven.  The 
tree  under  which  we  were  seated,  the  luminous 
insects  fljning  in  the  air,  the  constellations  that 
shone  toward  the  south ;  every  object  seemed 
to  tell  us,  that  we  were  far  fit)m  our  native  soil. 
If  amid  this  exoUc  nature  the  bell  of  a  cow,  or 
the  roaring  of  a  bull,  were  heard  from  the 
depth  of  a  valley,  the  remembrance  of  our  couni- 
try  wap  awakened  suddenly  in  the  sound.  They 
were  like  distant  voices  resounding  from  beyond 
the  ocean,  and  with  magical  power  transporting 
\is  from  one  hemisphere  to  the  other.    Strange 
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mobility  of  the  imagination  of  man,  eternal 
source  of  our  enjoyments,  and  our  pains  ! 

We  began  in  the  cool  of  the  morning  to  climb 
the  Tumiriquiri.  Thus  is  called  the  summit  of 
the  Cocollar,  which,  with  the  Brigantine,  forms 
one  single  mass  of  mountain,  formerly  called  by 
the  natives  the  Sierra  de  los  Tageres.  We  tra* 
veiled  along  a  part  of  the  road  on  horses,  which 
roam  about  these  savannahs;  but  some  of 
them  are  used  to  the  saddle*  Though  their  ap^ 
pearance  is  very  heavy,  they  pass  lightly  over 
the  most  slippery  turf.  We  first  stopped  at  a 
spring,  that  issues  not  from  the  calcareous  rock, 
but  from  a  layer  g(  quartzose  sandstone  *.  The 
temperature  was  21*,  consequently  1*5°  less 
than  the  spring  of  Quetepe ;  hence  the  difference 
of  the  level  is  nearly  220  toises.  Wherever  the 
sandstone  appears  above  ground  the  soil  is  level, 
and  constitutes  as  it  were  small  platforms,  which 
follow  like  steps.  To  the  height  of  700  toises, 
and  even  beyond,  this  mountain,  like  those  in 
it's  vicinity,  is  covered  only  with  gramineous 
plants -f-.  This  failure  of  trees  is  attributed  at 
Cumana  to  the  great  elevation  of  the  ground ; 
but  a  slight  reflection  on  the  distribution  of 
plants  in  the  CordiUeras  of  the  torrid  zone  will 

*  Direction :  hor.  4*3.     Dip  45^  south-east. 

t  The  jmost  abandant  species  are  the  paspalus ;  the  an- 
dropogOD  fagtigiatum,  which  forms  the  germs  diectomis  of 
Jj/lr^  Palissot  de  Beauvois ;  and  the  panicain  olyroidcs. 
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lead  us  to  conceive,  that  the  summits  of  New 
Andalusia  are  very  fer  from  reaching  the  supe- 
rior limit  of  the  trees,  which  in  this  latitude  is 
at  least  1800  toises  of  absolute  height.  The 
smooth  turf  of  the  CocoUar  begins  to  appear  at 
350  toises  above^  the  level  of  the  sea,  and  the 
traveller  may  contrive  to  walk  upon  this  turf, 
till  he  reaches  a  thousand  toises  of  height.  Far* 
ther  on,  beyond  this  band  covered  with  grami- 
neous plants,  we  found,  amidst  peaks  almost 
inaccessible  to  man,  a  small  forest  of  cedrela, 
javillo*,  and  mahogany.  These  local  circum- 
stances induce  me  to  think,  that  the  mountain- 
ous savannahs  of  the  CocoUar  and  Turimiquiri 
owe  their  existence  only  to  the  destructive  cus- 
tom the  natives  have  of  iSetting  fire  to  the  woods, 
which  they  want  to  convert  into  pasturage. 
Thus,  where  during  three  centuries  grasses  and 
alpine  plants  have  covered  the  soil  with  a  thick 
carpet,  the  seeds  of  trees  can  no  longer  germi- 
nate and  fix  themselves  in  the  earth,  though  the 


♦  Hura  crepitans,  of  the  family  of  the  euphorhiums.  The 
growth  of  it's  trunk  is  so  enormous,  that  Mr.  Bonpland 
measured  vats  of  javiUo  wood,  14  feet  long,  and  8  wide« 
These  vats,  made  out  of  one  log  of  wood,  are  employed  to 
keep  the  guarapo,  or  juice  of  the  sugar-cane,  and  the  melasses. 
The  seeds  of  javillo  are  a  very  active  poison,  and  the  milk 
that  issues  from  the  petioles  when  broken  frequently  produced 
inflammation  in  our  eyes,  if  by  chance  the  least  quantity 
penetrated  between  the  eyelids. 
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birds  and  winds  waft  them  continually  from  the 
distant  forests  into  the  savannahs. 

The  climate  of  these  mountains  is  so  mild^ 
that  at  the  farm  of  >  Cocollar  the  cotton  and 
coffee-tree,  and  even  the  sugar-cane,  are  culti- 
vated with  success.  Whatever  the  inhabitants 
of  the  coasts  may  allege,  hoar  frost  has  never 
been  found  in  the  latitude  of  lO^^on  heights 
scarcely  exceeding  those  of  the  Mount  D'Or,  or 
the  Puy  de  Dome.  The  pastures  of  Tumiriquiri 
become  less  rich  in  proportion  to  the  elevation. 
Wherever  scattered  rocks  afford  shade,  lichens 
and  some  European  mosses  are  found.  The 
melastoma  guacito  *,  and  a  shrub,  the  large  and 
tough  leaves  of  which  rustle  like  parchment  "f- 
when  shaken  by  the  winds,  rise  here  and  there 
in  the  savannah.  But  the  principal  ornament 
of  the  turf  of  these  mountains  is  a  liliaceous 
plant  with  golden  flowers,  the  marica  martini- 
censis.  It  is  generally  observed  in  the  province 
of  Cumana,  and  Caraccas,  only  at  four  or  five 
hundred  toises  of  elevation  |.  The  whole  rocky 
mass  of  the  Turimiquiri  is  composed  of  an  al- 

*  Melastoma  xantliOBtacliyiim,  called  guacito  at  Caraccas. 

t  Paliscoarea  rigida,  chaparro  bovo.  In  the  savannahs,  or 
UanoSf  the  same  Castillian  name  is  given  to  a  tree  of  the 
family  of  the  protenceae. 

^  I  For  example,  in  the  Montanna  de  Avila,  in  the  road 
from  Caraccas  to  La  Guayra,  and  in  the  Silla  de  Caraccas. 
The  seeds  of  the  marica  are  ripe  at  the  end  of  December. 
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pine  Ihnestone,  like  that  of  Cumanacoa,  and  a 
pretty  thin  strata  of  marl  and  quartzose  sand- 
stone. The  limestone  contains  masses  of  brown 
oxidated  iron,  and  carbonat  of  iron. .  I  have  ob- 
served in  several  places,  and  very  distinctly, 
that  the  sandstone  not  only  reposes  on  the  lime- 
stone, but  that  this  last  rock  frequently  includes 
and  alternates  with  the  sandstone. 
We  distinguished  clearly  the  round  summit 
,  of  the  Turiiuiquiri,  and  the  lofty  peaks  or  Cttcu- 
ruchoSy  covered  with  a  thick  vegetation,  and 
inhabited  by  tigers,  which  are  hunted  on  ac^ 
eoxmt  of  their  size,  and  the  beauty  of  their  skin. 
This  roimd  summit,  which  is  covered  with  turf, 
is  707  toises  above  the  level  of  the  ocean.  A 
ridge  of  steep  rocks  stretches  out  toward  the 
West,  and  is  interrupted  at  the  distance  of  a 
mile  by  an  enormous  crevice,  that  descends  to- 
ward the  gulf  of  Cariaoo.  At  the  point  where 
we  might  suppose  the  continuation  of  the  ridge, 
two  calcareous  paps  or  pealijs  arise,  the  northern- 
most of  which  is  the  most  elevated.  It  is  this 
last  which  is  more  particularly  called  the  Cucur- 
rucho  de  Turimiquiriy  and  which  is  considered 
as  higher  than  the  mountain  of  the  Brigantine*, 

•  This  popular  opinion  on  the  height  of  the  Brigantino 
favors  the  supposition,  that  the  distance  from  the  port  of 
Citmana  to  the  mouiitsun  is  mach  less  than  twentj-four  nau- 
tical miles.  For  we  have  seen  already  (vol.  ii,  p.  200),  that 
the  angles  of   elevation  measured  at  Comana  give  1251^ 
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<o  well  known  by  the  sailors  who  frequent  the 
coasts  of  Cumana.  We  measured  by  angles  of 
elevation,  and  a  basis,  rather  short,  traced  on 
the  round  summit  bare  of  trees,  the  peak,  or 
Cucurucko^  which  was  about  350  toises  higher 
than  our  station,  so  that  it's  absolute  height 
exceeded  1050  toises. 
The  view  we  enjoyed  on  the  Turimiquiri  is  of 

toiies  for  tke  height  of  the  Bng/uitme^  if  we  .admit  (he  ex- 
actneM  of  the  distance  indicated  in  the  map  of  the  Deposito 
kydrogrqfico  at  Madrid.  I  find,  that  to  make  the  observed 
angle  agree  with  a  supposed  elevation  of  a  thousand  toises^ 
the  summit  of  the  BHgantine  cannot  be  more  than  nineteen 
miles  distant  from  Cumana.  The  chain^  of  the  mountains  of 
New  Andalusia  is  in  the  same  direction  as  the  aeighboaring 
coast,  nearly  from  east  to  west ;  and,  admitting  a  distance 
more  considerable  than  nineteen  miles,  the  Brigantine  would 
W  more  south  than  the  parallel  of  Cocollar.  But  the  inha- 
bitants of  Cumana  wanted  to  lay  out  a  road  to  Nueva  Bar- 
celona ov^r  the  Brigantine^  and  I  did  not  find  the  latitode 
of  this  town  less  than  10^  6'  &1".  This  circnmstanoe  coa- 
lirms  the  result  of  a  trigonometrical  calculation  made  at^the 
Salado  de  Cumana ;  while  on  the  other  side  the  magnetic 
bearing  of  the  Brigantine,  taken  at  the  summit  of  the  Im- 
possible ^  gives  a  greater  distance.  This  bearing  would  be 
highly  important,  if  we  were  perfectly  certain  of  the  longi- 
tude of  the  ImpoBsiUej  and  of  the  variation  of  the  needle  in  a 
place,  where  the  sandstone  is  strongly  impregnated  with 
iron.  It  is  the  duty  of  the  traveller,  to  declare  with  candour 
the  doubts  he  may  still  entertain  respecting  points,  the  posi- 
tion of  which  is  not  yet  sufficiently  ascertained*  On  making 
land  on  the  coast  of  Camana,  the  pilot  reckoned  the  distance 
of  the  Tataraqual  fifteen  dr  sixteen  miles. 
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vast  extent,  and  highly  picturesque.  Prom  the 
summit  to  the  ocean  we  perceived  chains  of 
mountains  extended  in  parallel  lines  from  east 
to  west,  and  bounding  longitudinal  valleys. 
These  valleys  are  intersected  at  right  angles  by 
an  infinite  number  of  small  ravines,  scooped  out 
by  the  torrents  t  the  result  of  which  is,  that  the 
lateral  ranges  are  transformed  into  so  many 
TOWS  of  paps,  some  round,  and  others  pjrramidal. 
The  ground  in  general  is  a  gentle  slope,  as  far 
as  the  Impossible ;  farther  on,  the  precipices  be- 
come bold,  and  continue  so  to  the  shore  of  the 
gulf  of  Cariaco.  The  form  of  this  mass  of 
mountains  reminded  us  of  the  chain  of  the  Jura; 
and  the  only  plain,  that  presents  itself,  is  the 
valley  of  Cumanacoa.  We  seemed  to  see  the 
bottom  of  a  funnel,  in  which  we  distinguished, 
amidst  tufts  of  scattered  trees,  the  Indian  vil- 
lage of  Aricagua.  Toward  the  north,  a  narrow 
slip  of  land;  the  peninsula  of  Araya,  formed  a 
dark  stripe  on  the  sea,  which,  illumined  by  the 
rays  of  the  sun,  reflected  a  strong  light.  Be- 
yond the  peninsula  the  horizon  was  bounded  by 
Cape  Macanao,  the  black  rocks  of  which  rise 
amid  the  waters  like  an  immense  bastion. 

'  The  form  of  Cocollar,  situate  at  the  foot  of 
the  Turimiquiri,  is  in  lat.  19^  9"  32^"*.     I  found 

*  From  meridiaD  altitudes  of  Deneb  Cygui,  which  I  took 
in  the  nights  of  the  12th  and  13th  of  September.  Obserr. 
Astron.y  Vol  i,  p.  98. 
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the  dip  of  the  needle  42^.  The  needle osciU 
lated  229  times  in  W.  Perhaps  masses  of 
brqwn  iron  ore,  inchided  in  the  ealcareous  rock^ 
eansed  a  shght  augmentation  in  the  intensity  ci 
the  magnetic  forces.  I  do  not  give  here  the  ex« 
periments  made  .with  an  invariable  pendulum ; 
since,  notwithstanding  the  care  I  took  in  these 
experiments^  I  think  them  defective,  oqi  account 
of  the  impei'fect  suspeimon  of  the  rod  of  tfate 
penduluiUi 

On  the  14th  of  September  we  descended  the 
Cocollar^  toward  the  Mission  of  San  Antonio. 
The  road  led  at  first  across  savaniiahs  strewed 
with  large  blocks  of  calcareous  stotte,  and  we 
then  entered  a  thick  foresti  After  having  pass- 
ed two  ridges  of  mountains  extremely  steep  ^^ 
we  discovered  a  fine  valley  five  or  six  leagues  in 
lengthy  pretty  constantly  following  the  (tirection 
of  east  and  west.  In  this  valley  the  Missions  of 
San  Antonio  and  Giianaguana  are  situate; 
the  first  is  £unous  on  aceoont  of  a  small  church 
with  two  towers^  built  of  brick,  in  a  pretty  good 
style^  and  ornamented  with  columns  of  the  Do^ 
Tic  order,  the  wonder  of  the  country^    The  pre- 

.  *  Then  ridges^  rather  difficult  to  climb  toward  the  end  of 
.the  rainy  season,  are  Jloowd  under  the  singular  names  of 
Loi  Yepa  and  Fantama.  The  limestonei  whenever  it  ap- 
pears uneovered  in  these  plades,  \A  directed,  hor.  4—5.  (Dip 
#f  the  strata,  40*  S«  E.) 
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feet  of  the  eapucliins  completed  the  building,  of 
f  hi»  church  in  less  than  two  summerfi,  thougb 
he  em{Aoyed  only  the  Indians  of  his  village«^ 
The  mouldings  of  the  capital^  the  cornices,  and 
a  frize  decorated  with  suns  and  arabesques,  ar^ 
executed  in  clay  mixed  with  pounded  brick.  If 
we  be  sui'prised  to  find  churches  in  the  purest 
Grecian  style  on  the  confines  of  Lapland*,  we 
are  still  more  struck  with  these  first  essayts  6f 
art  under  a  zone,  where  every  thing  indicates 
the  savage  state  of  man,  and  where  the  basis  of 
civilization  has  not  been  laid  by  the  Europeans 
more  than  forty  years.  The  governor  of  the 
province  disapproved  the  luxury  of  these  con^ 
structions  in  the  Missions,  and,  to  the  great  re* 
gret  of  4he  fiiars,  the  finishing  of  the  temple 
has  been  suspended.  The  Indians  of  San  An- 
tonio are  for  from  sharing  these  regrets :  they 
secretly  approve  the  decision  of  the  governor^  ' 
which  suits  their  natural  indolence;  they  care 
no  more  for  ornaments  of  architeoture,  than  the 
natives  formerly  did  in  the  Misskms  of  the  Je^ 
suits  of  Paraguay. 

I  stopped  at  the  Mission  of  San  Antonio  only 
to  open  the  barometer,  and  take  a  few  altitudes 
of  the  sun.  The  elevation  of  the  great  square 
above  Cumana  is  216  toises.  After  having 
crossed  the  village,  we  forded  the  rivers  Colora- 

*  At  Skelefter»  near  Toroeo.  Bucb,  Voj^ftge  eo  Nor- 
w^g«,  T.  II,  p.  276. 
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do  and  Quarapich^^  both  of  wWch,  rising  in  th6 
mountains  of  the  CocoDaf,  Wend  their  waters 
lower  down  toward  the  East.  The  Colorado 
has  a  very  rapid  current,  and  becomes  at  ifs 
month  broader  than  the  Rhine.  The  Guara- 
piehe,  uiuted  to  the  Rio  Areo,  is  more  than  twen-  ^ 
ty^fivc  fethoms  deep.  It's  banks  are  ornament- 
ed by  a  superb  gramen^  of  which  I  made  a 
drawing^  two  years  aftefward  on  ascending  the 
river  Magdalena,  wid  the  distich-leaved  stalk  of 
which  often  reaches  fifteen  or  twenty  feet*/ 
Our  mnles  could  seaircely  drag  themselves  on 
through  the  thick  mud^  with  which  the  level 
and  narrow  road  were  covered.  The  rain  feH  in 
fortents,  and  the  #hole  forest  deemed  converted 
into  a  marsh  by  the  force  and  frequency  of  the 
ftowers. 

Toward  evening  we  re^hed  the  Mission  ot 
Chifoa^ana,  the  soil  of  which  is  almost  on  a 
level  with  the  village  of  San  AqtoniOi  We 
#ere  much  in  need  of  drying  our  clothes.  The 
ii^sionary  received  ns  cordially ;  he  was  an  old 

*  Laktot  otamh'avtu  If  wa  new  gemii*  betweeD  aim  and 
arUodo,  liiat  we  have  described  noder  the  name  of  gyneriam 
(PI.  Equin.,  yoL  2,  p,  113).  This  colossal  gramen  looks 
Kke  the  donax  of  Italy.  This,  the  arundinaria  of  the  MissI* 
aippi,  (ladolSa  Wild.,  miegia  of  Persoon,)  and  the  bamboos, 
itfa  fht  highest  grairieiiii  of  die  new  continent  Ilf s  seed  has ' 
bbeii  curried  to  St  DouiDgo,  and  it's  stalfc  emploTed  ta 
thatch  the  Negroes'  fauti» 

H   2 
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man,  who  seemed  to  govern  his*  Indians  with 
great  intelligence.  The  village  has  existed  only 
thirty  years  on  the  spot  it  now  occupies.  Be* 
fore  that  time  it  was  placed  more  to  the  South, 
and  backed  by  a  hill.  It  is  astonishing  with 
what  facility  the  Indians  are  made  to  remove 
their  dwellings.  There  are  villages  in  South 
America,  which  in  less  than  half  a  century  have 

^thrice  changed  their  situation.  The  native 
finds  himself  attached  by  ties  so  feeble  to  the 
soil  he  inhabits,  that  he  receives  with  indiffer- 
ence the  order  of  taking  down  his  house,  t6 
rebuild  it  elsewhere.  A  village  changes  it's  si- 
tuation like  a  camp.  Wherever  clay,  reeds^ 
and  the  leaves  of  the  palm  or  heliconia  are 
found,  a  house  is  built  in  a  few  days.  These 
compulsory  changes  have  often  no  other  motive 
than  the  caprice  of  a  missionary,  who,  recently 
arrived  from  Spain,  fancies  that  the  situation  of 
the  Mission  is  feveri^,  or  that  it  is  not  sufficient- 
ly exposed  to  the  winds.  Whole  villages  have 
been  transported  several  leagues,   merely  be- 

'cause  the  monk  did  not  find  the  prospect  from 
his  house  sufficiently  beautiful  or  extensive. 

Ouanaguana  has  yet  do  church.  The  old 
monk,  who  had  inhabited  during  thirty  years 
the  forests  of  America,  observed  to  us,  that  the 
money  of  the  community,  or  the  produce  of  the 
labour  of  the  Indians,  ought  to  be  employed 
first  in  the  construction  of  the  missionary's 
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in  a  great  part-  of  Europe,  the  Alpine  limestone 
is  separa^  from  the  Jura  limestone  by  the  mu* 
riatiferous  gypsum ;  but  often  this  last  is  en- 
tirely wanting,  or  is  contained  as  a  mbordinatt 
layer  in  the  Alpine  limestone.  In  this  ease  the 
two  great  calcareous  formations  succeed  each 
other  immediately,  or  are  confounded  in  one 
mass. 

The  descent  from  the  Cuchilla  is  far  shorter 
than  the  ascent.  We  found  the  level  of  the 
valley  of  Caripe  200  toises  higher  than  that  of 
the  valley  of  Guanaguana.  A  group  of  moun- 
tains of  little  breadth  separates  two  valleys,  one 
of  which  is  of  delicious  coolness,  while  the  other 
is  famed  for  the  heat  of  it's  climate.  These  con- 
ttrasts,  /5o  common  in  Mexico,  New  Grenada, 
and  Peruj  are  very  rare  in  the  North  east  part  of 
South  America.  Thus  Caripe  *  is  the  only  one 
of  the  high  valleys  of  New  Andalusia,  which 
is  well  inhabited.    In  a  province,  the  population 

formations  succeed  one  another  immediately,  it  often  ha^^ 
pens,  that  the  strata  of  one  begin  to  alternate  with  the  strata 
of  the  other,  till  the  newest  formation  appears  without  being 
mingled  with  subordinate  strata  (Buch,  Geogn.  Beob.,  Vol, 
1,  p.  104  and  156):  2^  When  a  formation  of  little  thick- 
ness is  placed,  from  its  relative  antiquity,  between  two  great 
formations,  we  sometimes  obaerre  that  it  disappears  entirely, 
or  that  it  is  involved  as  a  subordinate  stratum  in  one  or  other 
of  the  neighbouring  formations. 

*  Absolute  height  of  the  convent,  above  tljie  level  of  the 
.  sea,  412  toises. 
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of  which  Lsl  inconsiderable,  and  where  the  moun- 
tains offer  neither  a  great  mass,  nor  very  exten- 
jdve  flats,  men  have  few  motives  to  forsake  th6 
plains,  and  settle  themselves  in  temperate  or 
•levated  regions. 
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fcousc,  next  in  that  of  the  church,  and  lastly  in 
the  clothing  of  the  Indians.      He  gravely  as- 
sured us,  that  this  order  could  not  be  changed 
on  any  pretence,  and  the  Indians,  who  prefer  a 
state^  of  absolute  nakedness  to   the   slightest 
clothing,  are  in  no  hurry  that  their  turn  should^ 
come.    The  spacious  abode  of  the  Padre  had 
just  been  finished ;  and  we  remarked  with  sur- 
prise,  that  this  house,  the  roof  of  which  formed 
a  terrace,  was  ornamented  with  a  great  number 
of  chimnies,  that  looked  like  turrets.    This,  our 
host  told  us,  was  done  to  remind  him  of  a  coun- 
try that  was  dear  to  his  recollection,  and  of  the 
winters  of  Arragon  amid  the  heats  of  the  torrid 
zone.     The'  Indians  of  Guanaguana  cultivate 
cotton  for  their  own  benefit,  as  well  ^&  for  that 
,  of  the  charch  and  missionary.    The  produce  is 
considered  as  belonging  to  the  community ;  and 
it  is  with  the  money  of  the  community,  that 
the  wants  of  the  priest  and  the  altar  are  sup- 
plied.   The  natives  have  machines  of  a  very 
simple  construction,  to  separate  the  cotton  from 
,the  seeds.    These  are  wooden  cylinders  of  ah 
extremely  small  diameter,  between  which  the 
cotton  passes,  and  which  are  made  to  turn  by 
a  treadle.    These  machines,  however  imperfect, 
are  very  useful,  and  begin  to  be  imitated  in 
Other  Missions.     I  have  elsewhere  explained,  in 
my  work  on  Mexico,  h6w  detrimental  the  habit 
l^f  selling  the  cotton  with  the  seed  is  with  rc^ 
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8pect  to  carriage  in  the  Spanish  colonies^  where 
all  merchandise  is  conveyed  on  the  backs  of 
mules  .to  the  sea  port  The  soil  of  Guanaguana 
is  not  less  fertile  than  thai;  of  Aricagua^  a  smgjl 
Qeighbouring  village,  which  has  alsopreseryed  it's 
ancient  Indian  n^me.  An  almuda  of  land,  1850 
square  toises,  produces  in  good  years  from  25  to 
30  fiwegas  of  maize,  each  fanega  weighing  100 
pounds.  But  here,  as  every  where  else,  where 
the  beneficence  of  nature  retards  the  display  of 
industry,  a.  very  small  number  of  acres  are 
cleared,  and  the  culture  of  alimentary  plants  iq 
n^lected.  Scarcity  of  subsistence  is  felt^  when-* 
ever  the  harvest  of  maize  is  lost  by  a  protracte4 
drought.  The  Indians  of  Guanaguana  related 
to  us  as  (^  &ct  not  uncommon,  that,  the  pre*- 
ceding  year,  they,  their  wives,  and  their  chil- 
dren, had  been  for  three  months  al  numte ;  that, 
is,  wandering  in  the  neighbouring  forests,  to 
live  on  succulent  plants,  palm-cabbages,  fern 
Toote,  and  fruits  of  wild  trees.  They  did  not 
speak  of  the  nomade  life  as  Qf  a  state  of  priva- 
tion. The  missionary  alone  felt  the  inconve* 
nienoe ;  because  the  village  had  been  deserted^ 
and  the  members  of  this  little  community,  on 
their  return  from  the  forests,  were  less  docile 
than  before. 

The  beautifol  valley  of  Guanaguana  stretches 
toward  the  east,  openipg  into  the  plains  of  Pun- 
zera  aud  Tereoea,    We  wished  to  visit  those 
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lilai^s^  and  examine  the  springs  of  petMleum» 
irhieh  lie  between  the  river  Goarapiche  and  the 
Rio  Areo :  but  the  season  of  rains  was  already 
lurived^  and  we  were  in  daily  perplexity  to  dry 
and  preserve  the  plants  we  had  collected.    The 
road  from  Gnanagoana  to  the  vUlqge  of  Punze- 
ra  goes  either  by  St.  Felix  or  by  Caycara  and 
Guayuta,  which  is  a  koto  (farm  for  cattle)  of  the 
missionaries.    In  this  last  place,  according  to 
the  report  of  the  Indians,  great  masses  of  snl*^ 
phur  are  found,  not  in  a  gypseoqs  or  calcareous 
cock,  but  at  a  small  depth  below  the  soil,  in  a 
bed  of  clay.     This  singular  phenomenon  ap- 
pears to  me  peculiar  to  America ;  we  shall  find  it 
again  in  the  kingdom  of  Quito,  and  in  New 
Spain.    On  approaching  Punzera,  we  saw  in 
the  savannahs  small  bags,  formed  of  a  tissue  of 
wSk,  suspended  from  the  branches  of  the  lowest 
trees.    It  is  the  seda  silvestre^  or  wild  silk  of 
the  country,  which  is  of  a  beautifrd  lustre,  but 
very  rough  to  the  touch.    The  phalena  which 
produces  it  is  perhaps  analogous  wijbh  that  of 
the  provinces  of  Guanaxuato  and  Antioquia^ 
which  also  fomish  wild  silk*.    We  found  in 
the  beautiful  forest  of  Punzera  two  trees  known 
by  the  names  of  curucay  and  canela ;  the  firsts 
of  which  we  shall  speak  hereafter,  yields  a  resiii 
very  much  sought  after  by  the  Piaches,  or  In- 

♦  J^ouv.  Egp.,  T.  1,  p.  458 ;  T.  8,  p.  008. 
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dian  sorcerers ;  the  leaves  of  the  second  have 
the  smell  of  the  real  cinnamon  of  Ceylon*. 
From  Punzera  the  road  leads  by  Terecen  and 
Nneva  Palencia,  which  was  a  new  colony  of 
Canarians,  to  the  port  of  San  Juan^  ^tuate  on 
the  right  bank  of  the  river  Areo :  and  it  is  only 
by  crossing  this  river  in  a  canoe^  that  the  tra- 
veller can  arrive  at  the  &.mous  petroleum 
springs  (or  mineral  tar)  of  Bnen  Pastor.  They 
were  described  tp  us  as  small  wells  or  funnels^ 
hpUowed  put  by  nature  in  a  marshy  soil.  This 
phenomenon  recaUM  to  us  the  lake  of  asphalt 
'  tum,  or  of  chcq^apote,  in  the  island  of  Trinidad-f*, 
which  is  distant  from  Buen  Pastor^  in  a  straight 
line^  ofily  thirtyrfive  sea  leagues. 

Having  Iqng  combated  the  desire  we  feh  to 
froiQ  descend  the  Guarapiche  to  the  Golfo  Triste^ 
we  took  the  direct  road  of  the  mountains,  The 
yalleys  of  Guanaguana  and  Caripe  are  separated 
f)y  a  kind  of  dyke^  or  qalcar^ous  |idge^  well 


*  Is  it  the  lauras  cionamomoides  of  Matis  ?  Wbat  i$  iLat 
otbcr  cinnai^oDrtree,  which  the  Indians  call  tuarcoj  cctmmon 
in  the  mpufiUdna  of  Tocujo,  and  at  the  soarces  of  the  Rio 
Uchere,  tb^  bprl^  or,Fhich  h  mixed  with  chocolate  ?  Father 
Caulin  gives  th^  name  9f  cnrucay  to  the  copaifera  officinalis, 
which  yields  the  halsam  of  cajpivi.  (Hist  corograf.,  p.  24  t{ 
M.) 

f  Liigapa  do  la  Bi>ea,  sonthreastof  the  port  of  Naparimav 
There  is  another  spring  of  asphaltaiq  on  the  pastern  coast  of 
the  island,  in  the  h^y  of  Mayaro. 
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known  by  the  name  of  the  Cuchilla  *  de  Guana* 
guana.   We  found  this  passage  difficult,  because 
at  that  time  we  had  not  climbed  the  Cordille- 
ras ;  but  it  is  by  no  means  so  dangerous  as  they 
love  to  represent  it  at  Cumana.    The  path  is 
indeed  in  several  parts  only  foorteen  or  fifteen 
inches  broad ;  and  the  ridge  of  the  mountain, 
along  which  the  road  runs,  is  covered  with  a 
short  turf  extremdy  slippery;   the   slopes  on 
each  side  are  steep,  and  the  traveller,  if  he 
should  stumbla,  might  slide  down  on  the  grass 
to  the  dq>th  of  seyen  or  eight  hundred  feet. 
Nevertheless,  the  flanks  of  the  mountain  offer 
rather  steep  declivities  than   real  precipices; 
and  the  mules  of  this  country  are  so  sure  foot- 
le, that  they  inspire  the  greatest  confidence. 
Their  habits  are  the  same  as  those  of  the  beasts 
of  burden  in  Switzerland  and  the  Pyrenees.    In 
proportion  as  a  country  is  more  savage,  the  in- 
stinct of  dcMnestic  animals  improves  in  address 
^nd  sagacity.    When  the  mules  feel  themselves 
in  danger,  they  stop^  turning  their  heads  to  the 
right  and  to  the  left ;  the  motion  of  their  ears 
seems  to  indicate,  that  they  reflect  on  the  deci- 
sion they  ought  to  take.    Their  resolution  is 
riow,  but  always  just,  if  it  be  free ;  that  is  to 

*  Ridge  Kkc  "  the  blade  of  a  knife."  Throogboat  all 
Spanish  America  they  give  the  name  of  cuchilla  to  the  ridge 
of  a  moantain  terminated  on  each  side  hj  very  steep  decli- 
vities. 
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say,  if  it  be  not  crossed  or  hastened  by  the  Utu 
prudence  of  the  traveller.  It  is  on  the  frightfcd 
toads  of  the  Andes,  during  journeys  of  six  or 
seven  months  across  mountains  furrowed  by 
torrents^  that  the  intelligence  of  horses  and 
beasts  of  burden  displays  itself  in  an  astonish- 
ing  manner.  Thus  the  mountaineers  are  heard 
to  say,  "  I  will  not  give  you  the  ihule  whose 
Step  is  the  easiest,  but  him  who  reasons  best  ;** 
la  mas  racionaL  This  popular  expression,  dict- 
tated  by  long  experience,  combats  the  system  of 
animated  machines,  better  perhaps  than  all  the 
arguments  of  speculative  philosophy. 

When  we  had  reached  the  highest  point  of 
the  ridge  or  cuchilla  of  Guanaguana,  an  inter^ 
esting  spectacle  presented  itself  to  our  eyes. 
We  embraced  in  one  view  the  vast  savannahs 
or  meadows  of  Maturin  and  Rio  Tigre  * ;  the 
peak  of  the  Tumiriquiri  'f- ;  and  an  infinite  num-» 
ber  of  parallel  ridges,  which,  seen  at  a  distance, 
looked  like  the  waves  of  the  sea.  '  Toward  the 
north-east  opens  the  valley,  that  contains  the 
convent  of  Caripe.  The  aspect  of  this  valley  is 
peculiarly  attractive,  as,  shaded  by  forests,  it 
forms  a  strong  contrast  with  the  nudity  of  the 
neighbouring  mountains,  which   are   bare   of 


*  These  natural  meadows  are  part  of  the  Uanqi  or  ifli» 
mense  sieppes  bordered  by  the  Oronoko. 
t  El  Cucurucko^ 
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IreeS)  and  covered  inth  gramineoufl  planis# 
We  found  the  absolute  height  d  the  Cuchillo 
to  be  548  tpises ;  it  is  consequently  329  toises 
more  elevated  than  the  house  of  the  misribnary 
at  Guanaguana« 

Descending  from  the  lidge  by  a  winding  pathi 
we  entered  into  a  country  completely  woody. 
The  soil  is  covered  with  moss^  and  a  new  spe-- 
cies  of  drosera  *,  which  by  it-s  form  reminded  uH 
of  the  drosera  of  the  Alps.  Tte  thickness  of 
the  forests^  and  the  force  of  vegetation,  aug- 
mented as  we  approached  the  convent  of  Ca« 
ripe.  Every  thing  here  changes  if  s  aspect^ 
even  to  the  rock  that  accompanied  us  from 
Punte  Delgada.  The  calcareous  strata  become 
thinner,  forming  graduated  steps,  which  stretch 
out  like  walls,  cornices,  and  turrets,  as  in  the 
movntains  of  Jura,  those  of  F^ppenheim  in  Ger- 
many, and  near  Oizow  in  GaUicia.  The  colour 
of  the  stone  Is  no  longer  of  a  smoky  or  bluish 
gray ;  it  becomes  white :  it's  fracture  is  smooth, 
and  sometimes  even  imperfectly  conchoidal.  It 
is  no  longer  tlje  calcareous  formation  of  the 
Higher  Alps,  but  a  formation  to  which  this 
serves  as  a  basis,  and  which  is  analogous  to  the 
Jura  limestone.  In  the  chain  of  the  Apennines, 
between  Rome  and  Nocera,  I  observed  this 
same  immediate  superposition  f-.    It  indicates, 

*  Drosera  tenella.  i 

t  It  it  thof,  that  near  Genera  the  rook  of  the  Mole,  he- 


i^^^  /^^*^  '^^  TSSWv  ^ta#fcu«^«kA^  ^/Cuik.^^^^. 
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we  here  repeat^  not  the  transition  from  one  rock' 
to  another,  but  the  geological  aflSinity  existing 
between  two  formations.  According  to  the  ge- 
neral type*  of  the  secondary  strata,  recognised 

longing  to  the  Alpine  limestone,  lies  under  the  Jara  lime- 
8toDe»  which  forms  Mount  Salere. 

*•  The  succession  of  secondary  formations  seems  to  be  o« 
the  continent  as  follows,  when  they  arc  all  equally  deve- 
loped ;  tliat  is  to  say,  when  none  of  tliem  are  either  wanting, 
or  involved  in  the  neighbouring  formations.  1^  Aneient 
sandstone,  lying  on  transition  slate  (alter  sandstein,  todes 
liegende).  2*",  Alpine  limestone  (alpenkalkstein,  zechstein). 
3^  Ancient  gypsum  (salzg}'p8).  4^  Jura  limestone  (jura- 
kalkstein).  5"*.  Sandstone  of  the  second  formation,  Molasse 
(bunter  sandstein).  (i*.  Fibrous  gypsum  (rieuer  gyps).  T* 
Limestone  of  the  third  fonnation  (muschelkalkstein  of  Wer- 
ner). 8**.  Chalk.  9*.  L-mestone  with  cerites.  10^  Gyp- 
sum with  bones,  ll**.  Sandstone.  12«.  Fresh  water  forma- 
tion. We  shall  often  havo  occasion  to  recur  to  this  type, 
the  complete  knowledge  of  which  seems  to  be  the  principal 
object  of  geognosy,  and  upon  which  accurate  ideas  have  beeij 
begun  to  be  formed  only  within  the3e  twenty  years.  Wa 
shall  merely  observe  here,  that  the  last  formations  8,  9,  10, 
11, 12,  examined  with  so  much  care  by  Brogniart  and  Cu- 
vier,  are  wanting  in  a  great  part  of  Europe ;  that  the  lime- 
stones ^2  and  4  often  form  only  one  mass;  and  that  in 
every  place,  where  the  two  formations  of  gypsuni  (3  and  0) 
are  missing,  the  order  of  secondary  rocks  is  reduced  tp  the 
very  simple  type  of  /iw>  sandstone  formations  alternating  with 
two  calcareous  foimations.  To  account  for  a  great  number  of 
phenomena  of  superposition,  which  appear  very  singular  at 
first  sight,  we  must  recollect  the  two  followmg  laws,  founded 
upon;  the  analogy  of  well  observed  facts :    I®.  When  \w^ 


CHAPTER  VII. 

Convent  of  Caripe. — Cavern  of  the  Guacharo.-^ 
Nocturnal  Birds. 

An  alley  of  perseas  led  us  to  the  Hospital  of 
the  Arragonese  Capuchins.  We  stopped  near 
a  cross  of  Brasil  wood^  erected  in  the  midst  of 
a  square,  and  surrounded  with  benches,  on  which 
infirm  monks  seat  themselves  to  say  their  ro-. 
mries.  The  c<my#nt  is  backed  by  an.  enormous 
wall  of  perpendicular  roeks,  covered  with  thick 
vegetation.  The  stone,  of  resplendent  white- 
ness, appears  only  here  and  there  between  the 
foliage.  It  is  difficult  to  imagine  a  more  pic^ 
turesque  spot.  It  recalled  forcibly  to  my  re- 
membrance the  valleys  of  Derbyshire^  and  the 
cavernous  mountains  of  Muggefidorf  in  Pran- 
conia.  The  places  of  the  beeches  and  mapW 
trees  of  Europe  are  here  occupied  by  the  proud- 
er forms  of  the  ceiba,  and  the  palm-trees,  praga 
and  irasse.  Numberless  springs  gush  out  from 
the  sides  of  the  rocks,  Vhich  encircle  the  basin 
of  Caripe,  and  of  which  the  abrupt  slopes  pre- 
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sent  toward  the  South  profiles  of  a  thousand 
feet  in  height.  These  springs  arise  for  the  most 
part  from  a  few  narrow  crevices.  The  humidity^ 
which  they  spread  around^  favors  the  growth  of 
the  great  trees ;  and  the  natives^  who  love  soli- 
tary places^  form  their  conucos  along  the  sides 
Of  these  crevices.  Plantains  and  papaw  tree^ 
surround  tufts  of  arborescent  fern.  The  mix- 
ture of  wild,  and  cultivated  plants  g^ves  the 
place  a  peculiar  charm.  Springs  are  distin- 
guished from  a&r^  on  the  naked  flanks  of  the 
mountains^  by  the  tufted  masses  of  vegetation  % 

*  Among  tbe  interesting  plants  of  the  valley  of  Caripe, 
we  found  for  the  first  time  a  calidiumy  the  trunk  oJT  which 
is  twentj^  feet  high  (c.  arboreum) ;  the  mikania  micrantha, 
trhich  maj  probably  possess  some  of  the  alexipharmic  pro-» 
perties  of  the  famous  guaco  of  the  Choco;  th^  bauhiaia  i>bu 
tasifoUa^  a  very  large  tree»  called  guan^pa  by  the  Indians ; 
the  weinmaunia  glabra;  a  psychotria-tree,  the  capsules  of 
which,  when  rubbed  between  the  fingers,  give  a  very  agree- 
able orange  smell ;  the  dorstenia  housftoni  (jai%  it  f€Bfriado)i 
the  martinia  craniolariay  the  white  flowers  of  ^hich  are  sit 
or  seven  inches  long ;  a  scrofnlaria,  that  has  ^e  aspect  of 
the  verbascnm  miooni^  and  the  leaves  of  which,  all  radical 
and  hairy,  are  marked  with  silvery  glands.  The  nacibssa 
or  manettia  of  Caripe  (manettia  cuspidata),  of  which  I  made 
a  drawing  on  the  spot,  is  very  different  from  the  m.  reclinata 
of  Mutis*  This  last,  which  serves  as  a  type  to  the  genus, 
UnnsMis  places  in  Mexico,  though  it  belongs  to  New  Gre- 
nada. Mr.  Mutis  has  never  been  in  Mexi<co :  and  he  re- 
quested us,  to  acquaint  those  who  pursue  the  study  of  botany, 
that  all  the  plants  he  sent  to  Upsali  and  which  are  described 
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which  at  'first  sight  seem  suspended  from  the 
rocks,  and  in  descending  down  the  valley  follow 
the  sinuosities  of  the  torrents. 

We  were  received  with  great  hospitality  by 
the  monks  *  of  the  hospital.  The  father  guar- 
dian, or  superior,  was  absent ;  but,  having  had 
notice  of  our  departure  from  Cumana,  he  had 
provided,- with  the  most  attentive  care,  whatever 
could  render  our  abode  agreeable.  The  hos- 
pital has  an  inner  court,  surrounded  by  a  por- 
tico, like  the  convents  in  Spain.  This  enclosed 
place  was  highly  convenient  for  setting  up  our 
instruments,  and  making  observations.  We 
found  a  numerous' society  in  the  convent ;  young 
monks,  recently  arrived  from  Spain,  \nrere  just 
going  to^ke  settled  in  the  Missions ;  while  old  in- 
firm missionaries  sought  for  health  in  the  fresh 
and  salubrious  air  of  the  mountains  of  Caripe. 
I  was  lodged  in  the  cell  of  the  Superior,  which 
contained  a  pretty  good  collection  of  books.  I 
found  there  with  surprise,  near  the  Teatro  critico 
cf  Feijoy  and  the  Lettres  SdifianteSy  the  TraitS 
^Electricity  by  abb^  Nollet.     It  seemed  as  if 

in  the  Species,  the  Mantma^  and  the  Supplement^  as  comuig 
from  New  Spain,  are  from  the  Bfontnosa  near  Pampeluaa, 
or  from  the  Mina  del  ^po,  near  Ibagae ;  consequently  from 
the  mountains  of  New' Grenada. 

•  We  take  a  pleasure  in  recording  with  gratitude  the 
names  of  Fathers  Manuel  de  Monreal,  Luis  de  Mirabete^  and 
Francisco  de  Allaga. 

vpi^.  in/  I 
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the  progress  of  knowledge  were  fdit  even  in  the 
forests  of  America.  The  youngest  of  the  capu- 
chin monks  of  the  last  Mission  *  had  brought 
with  him  a  Spanish  translation  of  ChaptaFs 
Treatise  on  Chemistry^  and  intended  to  study 
this  work  in  the  solitude,  where  he  was  destined 
to  pass  the  remainder  of  his  days.  I  doubt 
wlxether  this  desire  of  instruction  would  be  last-- 
ing  in  the*  mind  of  a  young  monk,  isolated  on 
the  banks  of  the  Rio  IHgre :  but  what  is  cer- 
tain, and  highly  honorable,  to  the  spirit  of  the 
age  is,  that,  during  our  long  abode  in  the  Mis- 
sions of  South  America,  we  never  perceived  any 
sign  of  Intolerance.  The  monks  of  Caripe  were 
not  ignorant^  that  I  was  bom  in  the  protestant 
part  of  Germany.  Authorised  by  the  orders  of 
the  court,  I  had  no  motives  to  conceal  from 
them  this  &ct ;  nevertheless,  no  mark  of  dis- 
trust^ no  indiscreet  question,  no  attempt  at 
controversy,  ever  diminished  th^  value  of  the 
hospitality  they  exercised  with  so  much  liberal* 
ity  and  frankness.  We  shall  examine  in  an* 
other  place  the  causes  and  limits  of  this  tolerance 
of  the  missionaries. 

^  Beside  tke  villages  where  the  Indians  are  collected  to- 
gether onder  the  goyernment  of  a  missioDarj,  the  name  of 
Missioo  is  given  in  the  Spanish  Colonies  to  an  assemblage  of 
young  monks,  who  depart  together  from  a  Spanish  Port» 
to  form  monastic  establishments  either  in  the  New  World, 
or  in  the  Philippine  Islands.  Hence  the  phrase;  ^<  Go  te 
Cadisy  to  seek  a  new  Mission." 
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'  The  convent  is  founded  on  a  spot,  which 
was  anciently  called  Areocuar.  If  s  height 
above  the  level  of  the  sea  is  nearly  the  same  aft 
that  of  the  town  of  Caraccas,  or  of  the  inhabited 
part  of  the  Blue  Mountains  of  Jamaica  ^.  Thus 
the  mean  temperatures  of  these  three  points^  all 
situate  between  the  tropics,  are  nearly  the  same. 
The  necessity  of  being  covered  during  the  night 
is  felt  at  Caripe,  especially  at  sunrise.  We  saw 
the  centigrade  thermometer,  at  midnight,  be- 
tween 16"  and  ll'S^'f;  in  the  morning,  be-' 
tween  lO"*  and  20".  About  one  o'clock  it  had 
risen  only  to  2P,  or  22*5'' :{:.  This  temperature 
is  sufficient  for  the  developement  of  the  produc- 
tions of  the  torrid  zone ;  though,  compared 
wilii  the  excesrive  heat  of  the  plains  of  Cumana, 

*  In  the  district  of  darendon,  the  centrigade  them> 
femaiin  in  the  day  between  »^  and  24* ;  it  rkei  bot  uddoift 
to  M*5^  and  sometimes  falls  io  18^  This  region  of  the  Ela«L 
Mountains  is  pretty  well  inhabited.  Some  bouses  are  there 
found  at  elevations,  where  the  colonists  are  obliged  to  light 
fires  to  warm  them,  when  (as  at  SanU  Fe  de  Bogota)  the  ai^ 
is  cooled  in  flie  momuig  down  to  lO*.  At  the  same  tini« 
the  heat  of  die  plain,  at  Kingston  for  example^  is  &ooi 
92^  to  35^  See  the  observations  of  Mr.  Farqubar.  who 
lived  seventeen  years  in  Jamaica,  in  the  Philadelphian  Med. 
Museum,  Vol  1,  p.  182.  I  wished  io  collect  in  my  wort 
every  thing  relative  to  the  influence  of  heights  on  climates, 
and  organiaeed  being*,  $$  well  in  the  West  India  idands  ^ 
^n  the. continent  of  Equinoctial  American 

t  Between  12*8''  and  14**  Reaum* 

i  Only  to  ie-8^  or  18*  Reaum. 
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we  might  call  it  the  temperature  of  spring. 
Water,  exposed  to  currents  of  air  in  vessels,  of 
porous  clay,  cools  at  Caripe,  during  the  nighty 
as  low  as  13*  *.  I  need  scarcely  observe,  that 
this  water  appears  almost  ice  to  travellers,  who 
arrive  at  the  convent  in  one  day,  either  from 
the. coast,  or  from  the  burning  savannahs  of 
Terezen ;  and  who  consequently  are  accustom- 
ed to  drink  the  water  of  rivers^  the  temperature 
of  which  is  commonly  from  25^*  to.  26''  of  the 
centigrade  thermometer  -f*. 

The  meaxk  temperature  of  the  valley  of  Ca- 
ripe, inferred  from  that  of  the  month  of  Sep- 
tember, appears  to  be  185^  Under  tliis  zone^ 
according  to  observations  made  at  Cumana,  the 
temperature  of  September  differs  hardly  half  a 
degree  from  that  of  the  whole  year.  The  mean 
temperature  of  Caripe  is  equal  to  that  of  June 
at  Paris,  where  nevertheless  the  extreme  heats 
are  ten  degrees  above  those  of  the  hottest  days 
in  Caripe,  The  elevation  of  the  convent  being 
only  four  hundred  toises,  the  rapidity  of  the 
decrement  of  heat  from  the  coasts  may  appear 
surprising.  The  thickness  of  the  forests  pre- 
vents any  reverberation  from  the  soil,  which  is 
soft  and  hiunid,  and  covered  with  a  thick  mat- 
ting of  plants  and  mosses.      During  weather 

•  10-4*  Reaum. 

t  From  20*  to  20-8"  Reaum. 
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constantly  fqggy,  the  sun  remains  whole  days 
without  action ;  and  toward  the  beginning  of  > 
the  hight,  fresh  breezes  descend  from  the  Sierra 
del  Gnacharo  into  the  valley. 

Experience  has  proved,  that  the  temperate 
climate  and  rarefied  air  of  this  spot  are  singu- 
larly favorable  to  the  cultivatidn  x>{  the  coffee- 
tree,  which  is  well  known  to  flourish  on  heights. 
The  prefect  of  the  Capuchins,  an  active  and 
enlightened  man,  has  introduced  into  the  pro- 
vince this  new  branch  of  agricultural  industry. 
Indigo  was  formerly  planted  at  Caripe,  biit  the 
small  quantity  of  fecula  yielded  by  this  plant> 
which  requires  strong  heats,  caused  the  culture 
to  be  abandonecl.  We  found  in  the  Conuco  of 
the  community  many  culinary  plants,  maize, 
the  sugar  cane,  and  five  thousand  coffee-trees, 
which  promised  a  fine  harvest.  The  friars  were 
in  hopes  of  tripling  the  number  in  a  few  years. 
We  cannot  help  remarking  this  uniform  ten- 
dency, w;hich  manifests  itself  at  the  )[>eginning 
of  civilization,  ia  the  policy  of  the  monastic 
hierarchy.  Wherever  convents  have  not  yet 
acquired  wealth,  in  the  new  continent,  as  for- 
merly in  Gaul,  in  Syria,  and  in  the  north  of 
Europe,  they  exercise  a  happy  influence  on  the 
clearing  of  the  soil,  and  the  introduction  of  ex- 
otic vegetables.  At  Caripe,  the  Conuco  of  the 
community  presents  the  appearance  of  an  ex- 
tensive and  beautiful  garden.    The  natives  are 


118 

i>bliged  to  work  in  it  every  morning  from  sue  to 
ten,  and  the  alcaids  and  alguazils  of  Indian 
race  overlook  their  labours.  These  men  are 
the  great  officei-s  of  state,  who  alone  have  the 
right  of  carrying  a  cane,  and  the  choice  of 
whom  depends  on  the  superior  of  the  convent. 
They  attach  much  importance  to  this  right. 
Their  pedantic  and  silent  gravity,  their  cold  and 
mysterious  air,  their  love  of  appearing  in  form 
at  church  and  in  the  assemblies  of  the  people^ 
force  a  smile  from  Europeans.  We  were  not 
•yet  accustomed  to  these  shades  of  the  Indian 
character,  which  we  found  the  same  at  the  Oro- 
noko,  in  Mexico,  and  in  Peru,* among  people 
totally  different  in  their  manners  and  their  lan^ 
guage.  Tiie  alcaids  came  daily  to  the  convent^,^ 
less  to  treat,  with  this  monks  on  the  affairs  of 
the  Mission,  than  under  the  pretence  of  inquir- 
ing  after  the  health  of  the  newly  arrived  tra- 
vellers. As  we  gave  them  brandy,  their  visiter 
became  more  frequent  than  the  monks  desired. 

During  the  whole  time  we  passed  at  Caripe;, 
^^nd  in  the  other  Cliayma  Missions,  we  observed, 
that  the  Indians  were  treated  with  kindness. 
In  general  the  Missions  of  the  Arragonese  Car- 
puchins  appeared  to  us  to  be  governed  by  a 
system  of  order  and  discipline,  which  unfortUr* 
oately  is  not  common  in  the  New  World* 
Abuses  that  belong  to  the  general  spirit  of  mo- 
A^tic.   establishmeuts  cannot  be  imputed  t^ 
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any  congregation  in  particular.  The  guardian 
of  the  convent  sells  the  produce  of  the  Conubo  ; 
and,  as  all  the  Indians  are  employed  itt  ifs 
cultivation,  all  have  an  equal  share  in  the  gain. 
Maize,  clothes,  tools,  and,  I  was  assured^  some- 
times money,  are  distributed  aniong  th€  peo- 
pjie.  These  monastic  institutions  resemble,  as 
I  have  already  observed,  the  establishments  of  * 
the  Moravian  brethren.  They  are  advantage- 
ous to  the  progress  of  a  rising  society;  and  in  • 
the  catholic  communities  known  under  the 
name  of  Missions,  the  independence  of  ^Bunilies^ 
and  the  individual  existence  of  all  the  members 
of  the  society,  are  more  respected  than  in  the 
protestant  communities,  that  follow  the  rules 
of  Zinzendorf. 

What  gives  most  celebrity  to  the  valley  of 
Caripe,  beside  the  extraordinary  coolness  of  the 
climate,  is  the  great  Cueva^  or  Cavern  of  the 
Guaclutro^.  In  a  country  where  the  people 
love  what  is  marvellous,  a  cavern  that  gives 

•  The  province  of  Goacharucu,  which  Delgado  visited  in 
15d4,  in  the  expedition  of  Uieronimo  de  Ortal,  appears  Xm 
have  been  aitnate  Soath,  or  Soath-eaat  from  Macarapana. 
Has  ifs  nanle  any  connexion  with  those  of  the  cavern  and 
the  bird?  or  is  this  las/ of  Spanish  origin?  (Laet,  Nov, 
Orb.,  p.  676).  Guacharo  means  in  Castilian  "  one  who 
cri^s  and  laments  himself ;  now  the  bird  of  the  cavern  of 
Caripe,  and  the  gaacharaca  (phasianns  panraka),  ara  very 
■oisy  birds. 
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1)iith  to  a  river,  and  is  inhabited  by  thousands 
of  nocturnal  birds,  the  fat  of  which  is  employed 
in  the  Missions  to  dress  food,  is  an  everlasting 
object  of  conversation  and  discussion.  Scarce- 
ly has  a  stranger  arrived  at  Cuinana,  when  he 
is  told  of  the  stone  of  Araya  for  the  eyes;  of 
the  labourer  of  Arenas,  who  suckled  his  child ; 
and  of  the  cavern  of  Guacharo,  which  is  said 
to  be  several  leagues  in  length ;  till  he  is  tired 
ot  hearing  of  them.  A  lively  interest  in  the 
phenomena  of  nature  is  preserved  wherever 
society  may  be  said  to  be  without  life  ;  where, 
in  dull  monotony,  it  presents  only  simple  rela- 
tions little  fitted  to  excite  the  ardour  of  curi- 
osity. 

The  cavern,  which  the  natives  call  a  mine 
9f  faty  is  not  in  the  valley  of  Caripe  itself, 
but  at.  three  short  leagues  distance  from  tlic 
cK)nvent,  toward  the  West-south-west.  It  opens 
into  a  lateral  valley,  which  terminates  at  the 
Hietra  del  Guacharo.  We  set  out  toward 
the  Sierra  on  the  18th  of  September,  accom- 
panied by  the  Alcaids,  or  Indian  magistrates, 
and  the  greater  part  of  the  monks  of  the  Con- 
vent. A  narrow  path,  led  us  at  first  during 
an  hour. and  a  half  toward  the  South,  across 
a  fine  plain,  covered  with  a  beautiful  turf.  We 
tlien  turned  toward  the  West,  along  a  small  ri- 
ver, wKTch  issues  from  the  mouth  of  the  cavern 
We  ascended  during  three  quaiters  of  an  hour. 
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walking  sometimes  in  the  water,  which  wu 
shallow,  sometimes  between  the  torrent  axkd  a 
wall  of  rocks,  on  a  soil  extremely  slippery  and 
miry.  The  faUing  down  of  the  earth,  the  scatr 
tered  trunks  of  trees  over  which  the  milled 
could  scarcely  pass,  the  creepii^  plants  thatc 
covered  the  ground,  rendered  this  part  of  the 
road  fatiguing.  We  were  surprised  to  find  here, 
at  scarcely  500  toises  of  elevation  above  the  le- 
vel of  the  sea,  a  cruciferous  plant,  rapbanuii 
pinnatus.  It  is  well  known  how  scarce  the 
plants  of  tliis  family  are  between  the  tropics ; 
they  display  in  some  sort  a  northern  form,  and 
as  such  we  never  expected  tp  see  it  on  the  plain 
of  Caripe  at  so  little  an  elevation.  Those 
northern  forins  seem  also  to  appear  in  the  ga- 
limn  earipense,  the  Valeriana  scandens,  and  a 
sanicle  not  unlike  the  s.  marilandica. 

At  the  foot  of  the  Ipfty  mountain  of  Guacharo4 
"WO  were  only  four  hundred  steps  from  the  ca- 
vern, without  yet  perceiving  the  entrance.  Tlie 
torrent  runs  in  a  crevice,  wliich  has  been  hoU 
lowed  out  by  the  waters ;  and  we  went  on  under 
a  cornice,  the  projection  of  which  prevented 
us  from  seeing  tlie  sky.  The  path  winds  like 
the  river:  at  the  last  turning  we  came  suddenly 
before  the  immense  opening  of  the  grotto.  The 
aspect  of  this  spot  is  majestic  even  to  the  eye  of 
a  traveller  accustomed  to  the  picturesque  scenes 
of  the  higher  Alps.    I  had  before  this  seen  the 
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eavems  of  the  Pteak  of  Derbyshire,  where,  ex- 
tended in  a  boat,  we  traversed  a  subterranean 
river,  under  a  vault  of  two  feet  high.  I  had 
visited  the  beautiful  grotto  of  Treshemienshiz, 
in  the  Carpathian  mountains,  the  caverns  of  the 
Hartz,  and  those  of  'Franconia  which  are  vast 
cemeteries  *  of  bones  of  tigers,  hyenas,  and 
bears,^  as  large  as  our  horses.  Nature  in  every 
zone  follows  immutable  laws  in  the  distribution 
of  rocks,  in  the  exterior  form  of  mountiutis> 
and  even  in  those  tumultuous  changes,  which 
the  exterior  crust  of  our  planet  has  undergone. 
So  great  a  uniformity  led  me  to  believe,  that 
the  aspect  of  the  cavern  of  Caripe  would  differ 
little  from  what  I  had  observed  in  my  preced- 
ing travels.  The  reality  far  exceeded  my  ex- 
pectations. If  the  configuration  of  the  grottoes, 
the  splendor  of  the  stalactites,  and  all  the  phe- 

*  The  mould,  that  has  coTered  for  thousands  of  years  th« 
soil  of  the  caTerns  of  Gaylenrenth  and  Maggendorf  in  Fran- 
conia,  emits  eveli  now  choke-damps,  or  gaseous  mixtures 
of  hydrogen  and  nitn^n^  that  rise  to  the  roof  of  their 
caves.  This  fact  is  known  to  all  those  who  show  thesn 
caverns  to  travellers ;  and  when  I  had  the  direction  of  the 
mines  of  the  Fichtelberg,  I  observed  it  frequently  in  the 
summer  time.  Mr.  Laugier  found  in  the  mould  of  Mng- 
gendorfy  beside  phosphate  of  lime»  O'lO  of  ahimal  matter.  (Cu- 
vier,  Recherches  sur  les  Ossemens  fosdles,  T.  4.  Oars,  p. 
14.)  X  was  struck,  during  my  stay  at  Steebeui  with  th^ 
ammoniacal  and  fetid  smell  produced  by  it,  when  projected 
#n  A  red  hot  iron. 
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noioena  of  inorganic  natore,  present  strikinf 
analogies^  the  majesty  of  eqmnoidal  v^;etatioil 
gives  at  the  same  time  an  individual  charaoter 
jk>  the  aperture  of  the  cavern; 

The  Cuevadel  Guacharo  is  pierced  in  the  ver* 
tical  profile  of  a  rock.  The  entrance  is  towar4 
the  Souths  and  forms  a  vault  eighty  feet  broad 
and  seventy-two  feet  high.  This  elevation  if 
but  a  fifth  less  than  that  of  the  colonnade  of 
the  Louvre.  The  rock,  that  surmounts  tho^ 
grotto,  is  covered  with  trees  of  gigantic  height. 
The  mammee-tree^  and  the  genipa  *  with  larg« 
find  shining  leaves^  raise  their  branches  verticalu 
ly  toward  the  sky ;  while  those  of  the  courbaril 
and  the  erythrina  form,  as  they  extend  them* 
selves,  a  thick  vault  of  verdure.  Plants  of  th& 
fiimily  of  pothos  with  succulent  stems,  oxalisesi 
and  orchideee  of  a  singular  structure-)*,  rise  ia 
the  driest  clefts  of  the  rocks;  while  creeping 
plants,  waving  in  the  winds,  are  interwoven  in 
Xestoons  before  the  opening  of  the  cavern*  We 
distinguished  in  these  festoons  a  bignonia  of  a^ 
violet  blue,  the  purple  dolichos,  and  for  th& 
first    time  that   magnificent  solandra  ^,    the 

*  Caruto,  genipa  americ^na.    Hie  flower,  at  Caripe,  ha^ 
l^on^timea  five,  •Qmetimes  six  stamens. 
^    t  A  demlrabiuin,  with   a  golden  flower,  spotted  with 
black,  three  Inches  long. 

X  Solandra  scandens.    It  is  the  gousatioha  of  the  Cba} - 
ma  Indians.,' 
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orange  flower  of  which  has  a  fleshy  tube  mot^ 
than  four  inches  long.  The  entrance  of  grottoes, 
like  the.  view  of  cascades,  derive  their  principal 
charm  from  the  situation,  more  or  less  majestic,' 
in  which  they  are  placed,  and  which  in  some 
sort  determines  the  character  of  the  landscape. 
What  a  contrast  between  the  Cueva  of  Caripe, 
and  those  caverns  of  the  North  crowned  with 
oaks  and  gloomy  larch-trees ! 

But  this  luxury  of  vegetation  embellishes  not 
only  the  outside  of  the  vault,  it  appears  even 
in  the  vestibule  of  the  gi^otto.  We  saw  with  ' 
astonishment  plantain-leaved  heliconias  eigh- 
teen feet  high,  the  praga  palm-tree,  and  arbor- 
escent arums,  follow  the  banks  of  the  river, 
even  to  those  subterranean  places.  The  vege- 
tation continues  in  the  cave  of  Caripe,  as  in 
those  deep  crevices  of  the  Andes,  half  excluded 
from  the  light  of  day ;  and  does  not  disappear, 
till,  advancing  in  the  interior,  we  reach  thirty 
or  forty  paces  from  the  entrance.  We  mea- 
sured the  way  by  means  of  a  cord:  and  we 
went  on  about  four  hundred  and  thirty  feet, 
wthout  being  obliged  to  light  our  torches. 
Daylight  penetrates  even  into  this  region,  be- 
cause the  grotto  forms  but  one, single  channel, 
which  keeps  the  same  direction,  from  South-east 
to  North-west.  Where  the  light  begins  to  faiV 
we  heard  from  afar  the  hoarse  sounds  of  the 
nocturnal  birds ;    sounds,    which  the  natives 
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think  belong  exclusively  to  those  subterrane^ 
ous  places. 

The  guacharo  is  of  the  size  of  our  fowls,  has 
the  mouth  of  the  goatsuckers  and  procnias^ 
and  the  port  of  those  vuHures,  the  crooked  beak 
of  which  is  surrounded  with   stiff  silky  hairs, 
Suppresi^ng,  with  Mr.  Cuvier,  the  order  of  picte^ 
we  must  refer  this  extraordinary  bird  to  the 
passeres,  the  genera  of  which  are  connected 
with  each  other  by  almost  imperc^tible  tranisi- 
tiohs.      I  have  noted  it  under  the  name  of 
i^;eafomi8,  in  a  particular  nionography,    con- 
t^ned  in  the  second  volume  of  my  Observations 
on  Zoology  and  Comparative   Anatomy.      It 
forms  a  new  genus*,  very  different  fipom  the 
goatrsucker  by  the  force  of  it's  voice,  by  the 
Considerable  strength  of  it's  beak,  containing  a 
double  toothy  by  it's  feet  witliout  the  mem- 
branes that  unite  the  anterior  phalanxes  of  the 
claws.    It  is  tiie  first  example  of  a  nocturnal 
bird  among  the  passeres  deniirostrati.     In  it's 
manners  it  has  analo^es  both  with  the  goat-  , 
suckers-and  the  alpine  crowf*.    The  plumage  of 
the  guacharo  is  of  a  dark  bluish  gray,  mixed 
with  small  streaks  and  specks  of  black.    Large 

*  It's  eaieiitial  characters  are :  rostrom  validam,  lateribas 
eompres^ttm,  apice  adanccmiy  mandibula  saperiori  sobbiden* 
tata,  dente  antefi<Mri  acntiori.  Rictas  amplissimas*  Pedes 
breves,  digitis  fissis,  naguibus  integerrimis. 

t  Corrus  pyrrhocora^. 
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white  spota^  which  have  the  form  of  a  heart, 
tind  which  are  bordered  with  black,  mark  the 
head,  the  wings,  and  the  tail  The  eyes  of  the 
bird  are  hurt  by  the  blaze  of  d^y ;« they  are  bine, 
And  smaller  than  those  of  the  goat-suckers.  The 
spread  of  the  wings,  which  are  composed  of  se- 
Tenteen  or  eighteen  quill  feathers,  is  three  feet 
'iLud  a  half.  The  guacharo  quits  the  cavern  at 
night*fall,  especially  when  the  moon  shines. 
It  is  almost  the  only  frugiferous  nocturnal  bird^ 
Ihat  is  yet  known;  the  conformation  of  it's 
feet  suffictenlly  shows,  that  it  does  not  hunt 
like  our  owls.  It  feeds  on  very  hard  fhuts; 
ais  the  nutcracker  *  and  the  pyrrhocorax.  The 
latter  nestles  also  in  clefts  of  rocks,  and  is 
known  under  the  name  of  mghl^craw.  The 
Indians  assuKd  us,  that  the  guacharo  does  not 
pursue  eitiier  the  lamellicomous  insects,  or 
those  phaUenae  which  serve  as  food  to  the  goat- 
tackers.  It  is  sufficient  to  compare  the  beakft 
of  the  guacharo  and  goat-sudcer,  to  conjecture 
how  much  their  manners  must  diflfer.  It  is  dif-« 
ficult  to  form  an  idea  of  the  horrible  noise  oc-- 
casioned  by  thousands  of  these  birds  in  the 
dark  part  <tf  the  cavern,  and  wl|idi  can  only 

*  .Conm  oaryocaUctet,  o.  g^andariofl.  Our  alpine  cfDw 
builds  it's  neit,  toward  the  top  of  M ooiit  libamu,.  in  sain 
terranean  cavenity  nearly  Kke  the  gaaciian>;  the  honibly 
shrill  Toice  of  which  it  also  has*  (Ltbillavdi^rei  Ann.  dtf 
Masfi6^T.18,p.4d5.> 
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he  compared  to  the  croaking  of  our  crows^ 
which,  in  the  pine  foreste  of  the  North,  live  u\ 
society,  and  construct  their  nests  upon  trees, 
the  tops  of  which  touch  each  other.  The  shrill 
and  piercing  cries  of  the  guacharoes  strike  upon 
the  vaults  of  the  rocks,  and  are  repeated  by  the 
echo  in  the  deptii  of  the  cavern.  The  Indians 
showed  us  the  nests  of  these  birds,  by  fixing 
torches  to  the  end  of  a  long  pole.  These  neati 
were  fifty  or  sixty  feet  high  above  our  heads,  in 
holes  in  the  shape  of  funnels,  with  which  the. 
roof  of  the  grotto  is  pierced  like  a  sieve.  The 
noiseincreased  as  we  advanced,  and  the  birds 
vi^ere  afirighted  by  the  light  of  the  torches  of 
copal.  When  this  noise  ceased  a  few  minutes 
around  us,  we  heard  at  a  distance  the  plaintive 
cries  of  the  birds  roosting  in  other  ramifications 
of  the  cavern.  It  scCToied  as  if  these  bands  an- 
swered each  other  alternately. 

The  Indians  enter  into  the  Cueva  del  Gua- 
charo  once  a  year,  near  midsummer,  armed 
with  poles,  by  means  of  which  they  destroy  the 
.  greater  part  of  the  nests.  At  this  season  several 
thousands  of  birds  are  killed ;  and  the  old  ones, 
as  if  to  defend  their  brood,  hover  over  the  heads 
of  the  Indians^  utterinig  terrible  cries.  The 
young  *,  which  fell  to  the  ground,  are  opened 
on  the  spot.     Their  peritoneum  is  extremely 

^  Los  poUos  d«l  Guacliaro. 
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loaded  with  fat,  and  a  layer  of  fat  reaches  from 
the  abdomen  to  the  anus,  forming  a  kind  of 
cushion  between  the  legs  of  the  bird.      This 
quantity  of  fat  in  fra^vorous  animals,  not  ex- 
]K)8ed  to  the  light,  and  exerting  very  little  mus- 
cular motion,  reminds  us  of  what  has  been  long 
since  observed  in  the  fattening  of  geese  and  oxen. 
It  is  well  known  how  favourable  darkness  and 
repose  are  to  this  process.    The  nocturnal  birds 
of  Europe  are  lean,  because,  instead  of  feeding 
on  fruits,  like  the  guacharo,  they  live  on  the 
scanty  produce  of  their  prey.     At  the  period 
which  is  commonly  called  at  Caripe  the  oil  har^ 
vest  *,  the  Indians  build  huts  with  palm  leaves, 
near  the  entrance,  and  even  in  the  porch  of  the 
cavern.     Of  these  we  still  saw  some  remains. 
There,  with  a  fire  of  brush-wood,  they  melt  in 
pots  of  clay  the  fat  of  the  young  birds  just 
killed.    This  fet  is  known  by  the  name  of  butr- 
ter  or  oil  (manteca  or  aceite)  of  the  guacharo. 
It  is  half  liquid,  transparent,  without  smell,  and 
so  pure  that  it  may  be  kept  above  a  year  with- 
out  becoming  rancid.    At  the  convent  of  Ca- 
ripe no  other  oil  is  used  in  the  kitchen  of  the 
monks  but  that  of  the  cavern ;  and  we  never 
observed,  that  it  gave  the  alimients  a  disagreea- 
ble taste  or  smell. 
The  quantity  of  this  oil  collected  little  corres- 

*  La  (^oseclia  do  la  m^anteca. 
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ponds  wiUf  the  cumage  made  every  year  in  the 
grotto  by  the  Indians.  It  appears,  that  they  d^ 
not  get  above  150  or  160  bottles*  of  very  pore 
Mumteca ;  the  rest,  less  transparent,  is  preserved 
in  laige  earthen  vessels.  This  branch  of  in- 
dustry reminds  ns  of  the  harvest  of  pigeons* 
oil«f*,  of  which  some  thousands  of  barrels  were 
formerly  collected  in  Carolina.  At  Caripe^  the 
use  of  the  oil  of  gnacharoes  is  very  ancient^  and 
the  missionaries  have  only  regulated  the  method 
of  extracting  it.  I^e  members  of  an  Indian 
fisanily,  which  bears  the  name  of  Morocoymas^ 
pretend,  as  descendants  of  the  first  colonists  of 
the  valley^  to  be  the  lawful  proprietors  of  the 
cavern,  and  arrogate  to  themselves  the  mono^ 
poly  of  the  fot ;  but,  thanks  to  the  monastic  in* 
stitutions,  thdr  rights  at  present  are  merely 
honorary.  In  conformity  to  the  system  of  the 
missionaries,  the  Indians  are  obliged  to  furnish 
giiacharo-oil  for  the  churph  lamp :  the  rest,  we 
were  assured,  is  purchased  of  them.  We  shall 
not  decide  dther  on  the  legitimacy  of  the  rights 
of  the  Morocoymas,  or  on  the  ori^n  of  the  ob* 
figation  imposed  on  the  natives  by  the  monks. 
It  woi:^ld  seem  natural,  that  the  produce  of  th0 
chace  should  belong  to  those  who  hunt :  but  in 
the  forests  of  the  New  World,  as  in  the  centre  of 

*  Sixty  cnbic  inches  each. 

t  This  pigeon  oil  comes  from  the  oolaiDba  migratorit 
(PennanVs  Arctic  Zoology,  T.  2,  p.  13). 
VOL.  III.  K 


European  cultivation^  pubfio  might  is  modified 
tu^cording  to  the  relations,  which  ar^  estaMiriied 
between  the  strong  and  the  weak,  the  victors  and 
the  vanquished. 

The  race  of  the  guacharoes  would  have  been 
tong  ago  extinct,  had  not  several  circumstances 
contributed  to  it's  preservation.  The  nativecb 
t*estrained  by  their  superstitious  ideas,  have 
seldom  the  courage  to  penetrate  for  into  tlie 
grotto.  It  appears  also,  that  birds  of  the  samie 
species  dwell  in  neighbouring  caverns,  whiofer 
are  too  narrow  to  be  accessible  to  man.  &fer- 
haps  the  great  cavern  is  repeopled  by  colonies 
that  abandon  the  small  grottoes ;  for  the  mis- 
sionaries assured  us,  that  hitherto  no  sensible 
diminution  of  the  birds  had  been  observedv 
Young  guacharoes  have  been  sent  to  the  port 
of  Cumana,  and  have  lived  there  several  da:ys 
Without  taking  any  nourishment ;  the  seeds 
offered  to  them  not  suiting  their  taste.  Wheft 
the  crops  and  gizzards  of  the  young  birds  ur^ 
opened  in  the  cavern,  they  are  found  to  contain 
all' sorts  of  hard  and  dry  fruits,  which  furnish, 
under  the  singular  name  of  guacharo  seed, 
semilla  del  guacharo^  a  very  celebrated  remedy 
against  intermittent  fevers.  The  old  birds  carrj' 
these  seeds  to  their  young.  They  are  carefully 
collected,  and  sent  to  the  sick  at  Cariaco,  and 
other  places  of  the  low  regions,  where  feve« 
are  prevalent. 
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^  We  folloMred^  as  we  contimied  our  {H-ogress 
tiirongh  the  cavern,  the  banks  of  tbe  small  viirei, 
^hich  iMued  frMi  1%  wd  is  from  twenty-dgbt 
to  thirty  feet  wide.  We  walked  on  the  banks, 
as  far  as  iJie  hills  formed  of  calcareoug  incrust- 
ations permitted  ns.  When  the  torrent  winds 
among  Very  high  masses  of  stalactites,  We  were 
oflten  obliged  to  descend  into  it's  bed^  whicliis 
only  two  feet  in  depth.  We  learnt,  with  snv- 
prise,  that  this  subterraneous  rivulet  is  the  ori- 
gin of  the  river  Caripe,  which,  at  a  few  leagues' 
distance,  after  having  joined  the  small  river  of 
Sahta  Maria,  is  navigable  for  canoes.  It  enters 
into  the  river  Areo  under  the  name  of  Canno  de 
Terezen.  We  found  on  the  banks  of  the  sub- 
'terraneous  rivulet  a  great  quantity  of  palm-tree 
wood,  the  remains  of  trunks,  on  which  the  In^ 
dians  climb  to  reach  the  nests  hanging  to  the 
rooft  of  the  cavern.  The  rings,  formed  by  the 
vestiges  of  the  old  footstalks  of  the  leaves,  fuiv 
ttish  as  it  were  the  footsteps  of  a  ladder  perpen- 
dicularly placed. 

The  Grotto  of  Caripe  preserves  the  same  di- 
rection, the  same  breadth,  and  it's  primitive 
height  of  sixty  or  seventy  feet,  to  the  distance  of 
472  metres,  or  1458  feet,  accurately  measured. 
1  have  never  seen  a  cavern,  in  either  continent, 
of  so  uniform  and  regular  a  construction.  We 
had  great  difficulty  in  persuading  the  Indians 
to  pass  beyond  the  outer  pkrt  of  tbe  grotto,  the 
K  2 
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only  part  which  they  annually  visit  to  collect  thtf 
^fiEit.  The  Whole  authority  of  los  padres  was 
necessary^  to  induce  them  to  advance  as  &r 
as  the  spot,  where  the  soil  rises  abruptly  at  an 
inclination  of  sixty .  degrees^  and  where  the  tor- 
rent forms  a*  small  subterraneous  cascade  *. 
The  natives  connect  mystic  ideas  with  this  cave, 
inhabited  by  nocturnal  birds ;  they  believe,  that 
the  souls  of  their  ancestors  sojourn  in  the  deep 
recesses  of  the  cavern.  ''Man/  say  they, 
''  should  avoid  places  which  are  enlightened 
neither  by  the  Sun  (Zis)^  nor  by  the  Moon 
(Nunajr  .  To  go  and  join  the  guacharoes,  is  to 
rejoin  their  fothers,  is  to  die.  The  magicians 
(piaches)  and  the  poisoners  (morons)  perform 
their  nocturnal  tricks  at  the  entrance  of  the 
cavern^  to  conjure  the  chief  of  the  evil  spirits 
(ivarokiamoj.  Thus  in  every  clunate  the  first 
fictions  of  nations  resemble  each  other,  those 
especially  which  relate  to  two  principles  gch 
veming  the  world,  the  abode  of  souls  after 
death,  the  happiness  of  the  virtuous,  and  the 
punishment  of  the  guilty.  Tlie  most  different 
.and  most  barbarous  langui^ges  present  a  cer* 
tain  number  of  images,  which  are  the  same, 
because  they  have  their  source  in  the  nature  of 
our  intellect  and  our  sensations.      Darkness  iB 

*  Wp  find  this  pbenomeoon,  of  a  subteiTanean  ca8cad«» 
bvit  on  a  much  larger  scale,  in  England  at  Yordas  Cari^ 
nftar  Sangidale,  in  Yorkshire. 
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^ery  where  connected  with  the  idea  of  death; 
The  Grotto  of  Caripe  is  the  Tartarus  of  the 
Greeks ;  and  the  gnacharoes,  which  hover  over 
the  rivnlet)  uttering  plaintive  cries,  remind  us  of 
the  Stygian  birds. 

At  the  jxttnt  where  the  river  forms  the  sub- 
terraneous  cascade,  a  hiU  covered  with  Teget»* 
tion,  which  is  opposite  the  opening  of  the  grotto,  ^ 
presents  itself  in  a  very  picturesque  manner. 
It  appears  at  the  extremity  of  a  straight  pas- 
sage,  240  toises  in  length.     The  stalactites, 
whjich  descend  from  the  vault,  and  which  re- 
semble columns  suspended  in  the  air,  display 
thraiselves  on  a  back<-ground  of  verdure.    The 
opening  of  the  cavern  appeared  singularly  con^ 
tracted,  when  we  saw  it  about  the  middle  of  the 
day,  illmnined  by  the  vivid  light  reflected  at 
once  from  the  sky,  the  plants,  and  the  rocks. 
The  distant  light  of  day  formed  somewhat  of 
magical  contrast  with  the  darkness,  that  sur- 
rounded us  in  those  vast  caverns.     We  dis- 
charged our  pieces  at  a  venture,  wherever  the 
eries  of  the  nocturnal  birds,  and  the  flapping  of 
their  wings,  led  us  to  suspect,  that  a  great  num-4 
bep  of  nests  were  crowded  together.     After, 
several  frnitless  attempts,  Mr.  Bonpland  sue-, 
ceeded  in  killing  a  couple  of  guacharoes,  which, 
dazzled  by  the  light  of  the  torches,  seemed  to 
pursue  us.   .This  circumstance  afforded  me  ^tbe  . 
means  <tf  drawing  this  bird,  which  hitherto  ha4 
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remained  imknoTm  to  naUtraliste.  We  cUmb* 
ed^  not  without  some  difficulty,  the  small  hSl, 
whence  the  subterraneous  riirulet  descends. 
We  saw,  that  the  grotto  was  perceptibly  con- 
tracted, retaining  only  forty. feet  in  height; 
and  that  it  continued  stretching  to  the,  Norths 
east,  without  deviating  from  it's  primitire  di* 
rection,  winch  is  parallel  to  that  of  the  great 
valley  of  Caripe. 

In  this  part  of  the  cavern,  the  rivulet  deposes 
ft  blackish  mould,. very  like  the  matter,  which 
in  the  grotto  of  Muggendorf,  in  Franconia,  is 
daQed  the  earth  of  sacrifice^.  We  could  not 
discover,  whether  this  fine  and  spongy  mould 
fisill  through  the  cracks,  wfaioh  communicate 
with  the  sur&ce  of  the  ground  abov« ;  or  be 
firashed  down  by  the  rainwater,  that  penetrates 
itito  tiie  cavern.  It  was  a  mixture  of  silex, 
ahimin,  and  vegetable  detmtus.  Wc  walked 
in  thiok  mud  to  a  spot,  \^ere  we  beheld  with 
astonishment  the  progress  of  subterraneous  ve« 
getation.  The  seeds,  which  the  birds  carry  into 
t9ie  grotto  to  feed  their  young,  spring  up  wher- 
emrthey  eaa  fix  in  the  mould,  tliat  covers  tiie 
ceicareous  inomstations.  Bl^iched  stalks,  with 
some  half  formed  leaves,  had  risen  to  the  height 
of  two  £pet    It  was.  impossible  to  jasoertain  the 

*  Offtr^dt  of  the  cavern  of  Hbfe  £erf  (moaDtain  piercf4 
entirely  through). 


wpma  of  pkatoy  the  form,  colour^  and  aspect 
of  wluch  had  beeo  cbapged  bjr  the  abf^nCe  ot 
light.  Those  traoe»  of  oi^ganizatioa  aknid  dark-r 
Boai  finrdbly  excit^  the  ouriofiity  of  the  natives^ 
m  general  so  stupid^  (^d  difficult  to  be  moved* 
niey  examined  them  in  that  silent  medStatioii 
inspired  by  a  place  they  seemed  to  dread*  U 
might  he  thought,  that  these  subterraneoui 
vegetables,  pale  imd  disfigured;  appeared  to 
them  phantoms  banished  from  liie  face  of  the 
Earth.  To  me  the  scene  recaHed  on^  of  the 
fa^ypiest  periods  of  my  early  yonth,  a  long 
abode  in  the  mines  of  Freiberg,  where  I  made 
experiments  on  the  effects  of  blanching  (iHok^ 
ment)  *,  which  are  very  different,  according  bA 
the  aur  is  pure,  or  overcharged  with  hydrogen  ov 
azoL 

The  missionaries,  With  all  th6ir  iuthority^ 
pould  not  prevail  on  the  Indians  to  penetrate 
fimher  into  the  cavern.  As  the  vault  grew 
lower,  the  cries  of  the  guacharoes  beqane  mor(^ 
shrill.  We  were  obl%ed  to  yield  to  tha  pusilr 
lanimity  of  onr  guides,  and  trace  back  ouf  stqis. 
The  appearance  of  the  cavern  was  indeed  vei^ 
uniform.  We  find,  thatjb  a  bishop  of  St  Thomas  oi 
Guiana  had  gone  farther  than  djirseU^f  He  had 
measured  nearly  2500  feet'j*'  from  the*  mouth  to 

*  Homboldt,  Aphoirirfmi  ex  Thysiologia  chemi^  PIeq^ 
t^rnm  (Flora  Friberg^.  gobterraoeny  p.  181,), 
t  960  rami. 
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(he  spot  where  he  stopped^  though  the  cavern 
reached  fiEulher.  The  remembrance  of  this  fiaet 
was  preserved  in  the  convent  of  Caripe,  without 
the  exact  period  being  noted.  The  bishop  had 
provided  himself  with  great  torches  of  white 
wax  of  CastiUe.  We  had  torches  composed  only 
of  the  bark  of  trees,  and  native  resin.  The  thick 
smoke  which  issued  from  these  torches,  in  a 
narrow  subterranean  passage,  hurts  the  eyes, 
and  obstructs  the  respiration. 

We  foUowed  the  course  of  the  torrent  to  go 
out  of  the  cavern.  Before  our  eyes  werie  daz- 
iled  with  the  light  of  day,  we  saw,  without  the 
grdto,  the  water  of  the  river  sparkling  amid  the 
foliage  of  the  trees  that  concealed  it.  It  was 
like  a  picture  placed  in  the  distance,  and  to 
which  the  niouth  of  the  cavern  served  as  a 
frame.  Having  at  length  reached  the  entrance, 
and  seated  ourselves  on  the  bank  of  the  rivulet, 
we  rested  after  our  fatigues.  We  were  glad  to 
be  beyond  the  hoarse  cries  of  the  birds,  and  to 
leave  a  {)lace  where  darkness  does  not  offer 
even  the  charm  of  silence  and  tranquillity.  We 
could  scarcely  persuade  ourselves,  that  the  rame 
of  the  Grotto  of  Caripe  had  hitherto  remained 
unknown  in  Europe  *.    The  guacharoes  alone 

^  We  have  reason  to  be  surprised,  that  Father  Gili,  an. 
tlipr  <yt  the  Saggio  di  Stoiia  Airusricaoa  (Tom.  4,  p.  414),  did 
aot  motttieii  it,  though  he  had  in  his  pcssession  %  manascrip 
composed  in  J7B0  at  tb^  oooYent  of  Caripe.    I  gave  !}»/ 
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would  have  been  suiSScient,  to  render  it  celebrat- 
ed. These  nocturnal  birds  have  been  no  where 
yet  discovered,  except  in  the  mountains  of  Ca- 
ripe  and  Cumanacoa. 

The  missionaries  had  prepared  a  repast  at 
the  entry  of  the  cavern.  Leaves  of  bananas 
and  vijao  *,  which  have  a  silky  lustre,  served 
us  as  a  table  cloth,  according  to  the  custom  of 
the  country.  Nothing  was  wanting  to  our  en« 
joyment,  not  even  remembrances,  which  are  so 
rare  in  those  countries,  where  generations  dis* 
appear  without  leaving  a  trace  of  their  exist- 
ence. Our  hosts  took  pleasure  in  reminding 
us,  that  the  first  monks,  who  came  into  those 
mountsdns  to  found  the  little  village  of  Santa 
Maria -f-,  had  lived  during  a  month  in  the  ca- 
vern ;  and  there,  on  a  stone,  by  the  Ught  of 
torches,  had  celebrated  the  mysteries  of  reli* 
gion.    This  solitary  retreat  served  as  a  refuge 

first  information  respecting  the  Cneoa  del  Gmckaro  in  1800» 
in  my  letters  to  Messrs.  Delambre  and  I>elam€therie,  pub- 
lished in  the  Journal  de  Physiqae.  See  also  my  Gcog.  des 
Plantes,  p.  84. 

*  Reliconia  bihai,  Lio.  The  Creoles  have  changed  the 
h  of  the  Haytian  word  bihao  into  v,  and  the  A  into  j,  agree- 
ably to  the  Castilian  pronoaciation: 

t  This  Tillage»  situate  to  the  South  of  the  cavern,  w|ia 
formerly  the  chief  place  of  the  Chayma  Missions.  It  is  for 
this  reason,  that  in  the  CkorograpMa  of  Father  Caulin,  p.  7 
and  310,  he  mentions  them  as  MissUma  de  Santa  Maria  de  lo$ 
p.  P.  Capiickmo$  Aragonaes, 
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to  the  misfiioiiaries  against  the  perseeiiti^iis  of 
a  ^rorlike  chief  of  the  Tuacopans,  enf^ampei^ 
on  the  banks  of.the  river  Caripe« 

Before  we  quit  the  subteiraneous  rivulet  and 
the  nocturnal  birds^  let  us  cast  ^  last  glance  at 
the  cavern  of  Guacharo^  ^nd  the  whole  of  the 
physical  phenomena  it  presents.  When  we  have 
followed  the  traveller  step  by  step^  iq  a  long^ 
series  of  observations  modified  by  the  localities 
of  a  plaee^  we  love  to  stop,  and  rake  our  views 
to  general  considerations.    Do  the  great  cavi-* 
ties,  which  are  exohisively  called  caverns,  owe 
their  origin  to  the  same  causes,  as  hi^e  pro* 
dttced  the' lodes  of  veins  and  of  metalliferoas  stra- 
ta, or  the  extraorcttnary   phenomenon  of  the 
porosity  of  rocks  ?    JDo  grottoes  belong  to  every 
formation,  or  to  that  period  only,  when  orgai^sed 
beings  b^an  to  people  thesurlacf  of  the  globe;? 
These  geological  questions  can  be  solved  only 
80  far  as  they  have  for  their  object  the  actual 
state  of  things,  that  is,  of  facts  susceptiUe  of 
being  verified  by  observation. 

Considering  rocks  according  to  the  succession 
of  eras,  we  find,  that  the  primitive  formations 
exhibit  very  few  caverns.  The  great  cavities, 
which  are  observed  in  the  oldest  granite ;  and 
•which  are  called  fours  [ovens]  in  Switzerland, 
and  in  the  South  of  Prance,  when  they  are  lined 
with  rock  crystals ;  arise  most  frequently  fi'oiii 
the  union  of  several  contemporaneous  veins  of 
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quarts  *,  of  feldspar,  or  of  ftnr-grained  gi^nife. 
IShe  gneiss  presents,  though  more  sellom,  the 
same  phenomenoB ;  and  near  Wunstedel  *f*,  al 
the  Fichtelgebirge,  I  had  an  opportunity  of  exa- 
mining crystml  fomrs  of  two  or  three  feet  dia- 
meter, in  a  part  of  the  rock,  which  was  now 
traversed  by  veins.  We  are  ignorant  of  the 
extent  of  the  cavities,  which  the  subterraneous 
fires  and  volcanic  agitations  may  have  produced 
m  the  bowels  of  the  earth  in  those  primitive 
rooks,  which,  containing  considerable  quantities 
of  hornblende,  mica,  garnets,  magnetic  iron* 
stone,  and  red  schorl  (titanite),  appear  to  be 
anterior  to  granite,  and  of  which  we  find  some 
fragments  among  the  matters  ejected  by  vol- 
canoes. Those  cavities  can  be  considered  only 
as  partial  and  local  phenomena ;  and  their  ex* 
istence  is  scarcely  any  contradiction  to  the  no- 
tions we  have  acquired,  from  Uie  luminous  ex- 
periments of  Madcelyne  and  Cavendish,  of  the 
mean  density  of  the  Ektrth. 

In  the  primitive  mountains  open  to' our  re- 
searches, real  grottoes,  those  which  have  some 
extent,  belong  only  to  calcareous  formations,  to 

^  QMckiMgttrutmmgr.  ItittotfaetettoiievttiM,  that  ap- 
pear to  be  of  the  saaie  epoch  at  the  rock»  that  beloQ|^  the  vcim, 
aftalo  and  aebeetvs  Id  the  8erpeiitiiie»  and  thoee  of  qparta 
trarereiDg  the  Bchwitas  (thonschiefer).  Jameton  m  amiem^ 
p^rmeQui  Ferns,  in  the  Mem,  rftAe  Wtmer.  Soe.^  T.  1|  j^  4. 

t  In  Fnmconia,  Soatb-easI  from  Loctebiurg. 
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the  carbonate  or  sulphat  of  Ikne.    The  solubi^ 
lity  of  these  substances  appears  to  have  foyore4 
the  action  of  the  subterraneous  waters  for  ages. 
The  primitive  limestone  presents  spacious  cs^ 
vems,  as  well  as  transition  limestone*,  and  that 
which  is  exclusively  called  secondary.    If  these 
caverns  be  less  frequent  in.  the  first,  it  is  be- 
cause this  stone  forms  in  general  only  layers 
subordinate  to  the  mica-slatef',  and'not  a  sys- 
tem of  particular  mountains,  into  which  the 
waters  may  filter,  and  circulate  to  great  dis- 
tances.   The  erosions  occasioned  by  this  ele^ 
ment  depend  not  only  on  it's  quantity,  but  also 
on  the  greater  or  less  time  it  remains,  the  velo- 
city it  acquires  by  it's  fell,  and  the  degree  of 
solubility  of  the  rock.    I  have  observed  in  ge- 
neral, that  the  waters  act  more  easily  on^  the 
carbonats  and  the  sulphats  of  lime  of  secondary 
mountains,  than  on  the  transition  limestones, 
which  have  a  considerable  mixture  of  silex  and 
carbon.    On  examining  the  internal  structure 
of  the  stalactites,  which  line  the  walls  of  ca- 

*  Id  the  primitive  limestone  are  foaod  tbe  KaetseUoch, 
near  Kaafnngen  in  Silesia,  and  probabljr  several  caverns  in 
the  islands  of  the  Archipelago.  Iq  the  transition  limestone 
we  remark  the  oavems  of  Eibiagerode,  of  Robeland,  and  of 
4Mi8rsfeld,  in  the  Harts;  those  of  the  Salsfloeh  in  the  Or». 
sons;  andy  aooording  to  Mr.  Oreenougfa,  that  of  Torbay  is 
Devonshire.  ' 

t  Sometimes  to  gneiss,  as  at  ibe  Simploui  between  Dovra» 
do  and  Crevola, 
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Terns,  we  find  all  the  clmracters  of  a  chemical 
predpitate*  The  eaibonat  of  lime  has  not  been 
held  m  suspension;  'it  has  been  actually  dis- 
solved. I  am  aware,  that,  in  the  experiments 
of  our  laboratxnries,  tMs  substance  appears  sohir 
ble  only  in  water  strongly  impr^^ted  with 
carbonic  acid:  but  the  phenomena,  which  na-  . 
ture  dfluly  presents  in  caverns  and  springs,  are 
sufficient  proofis,  that  a  small  quantity  of  car- 
bonic acid  is  sufficient^  to  give  water,  after  long 
contact,  tiie  power  of  dissolving  scmie  pmtion 
pf  carbonat  of  Ume. 

As  we  approach  those  periods,  in  which  orga- 
nic life  displays  itself  in  a  greater  number  of 
fiirms,  the  phenomenon  of  grottoes  becomes 
more  fi«quent.  There  exist  several  under  the 
name  of  baumen*,  not  in  the  ancient  sand- 
stone, to  wliich  the  great  coal  formation  belongs, 
but  in  the  Alpine  limestone,  and  in  the  Jura 
limeslone,  which  is  often  onty  the  superioiir 
part  of  the  Alpine  formation.  The.  Jura  Ihne- 
stone  so  abounds  with  caverns*!*  in  both  conti- 

*  lo  the  dialect  of  the  German  Swias,  Balmen.  The 
Bamnen  of  the  Sentis,  of  the  Mole,  and  of  the  Beatenherg, 
on  the  borders  of  the  lake  of  Than,  belong  to  the  Alpine 
limestone. 

t  I  sliaD  mention  only  the  grottoes  of  Boadiy>  Metiers* 
Tn,wtrB,  and'  Valorbe,  in  the  Jnrm;  the  grotto  of  Balmo 
near  Geneva;  the  caverns  between  Maggendorf  and  Gailen- 
mth  ifi  Francoiiia ;  Sowia  Jama,  Ogrodsimicc,  and  Wlode- 
wice,  in  Poland. 


14Q 

inentfl,  that  seyeral  geologists  of  the  school  of 
Freibei^  have  given  it  the  name   of  cavern 
Mmestone,    hcehlenkalhtein.     It  is  this    rook 
which  so  often  interrupts  the  connie  of  rivers*^ 
by  ingulfing  them  into  it's  bosom.    It  is  this 
also,  which  iflicludes  th^  fiunous  Cueva  del  Qua- 
charo,  and  the  other  grottoes  of  the  valley  of 
Caripe.     The  muriataferous  gypsum  *f*,  wheither 
it  be  ionnd  in  lay^  in  the  Jura  or  Alpine  lime- 
stone, or  whether  it  separate  these  two  forma- 
tions, or  lie  between  the  Alpine  limestone,  and 
ai^llaceous  sandstone,  presents  also,  on  ao- 
eount  of  it*s  great  solubility,  enormous  oavHies, 
which  sometimes  communicate  with  each  other 
at  several  leagues  distance.    When  these  wb- 
terraneous  basins!]:  are  filled  with  water,  their 
proximity  becomes   dangerous  to  the  miners, 
whose  works  they  expose  to  unforeseen  inunda- 
tions.   If  the  oaverns,  on  the  contrary,  bie  dry/ 
and  very  spacious,  they  are  useful  in  fi*eeii^ 
a  mine  firom  water.     Distributed  in   stages, 
they  may  receive  the  waters  into  their  upper 
part,  and  assist  the  efforts  of  industry  by  serv- 
ing as  subterraneous  drains  dug  out  by  nature. 
After  the  limestone  and  gjrpseous  formations, 

*  This  geological  phenomenon  had  very  much  attracted 
the  notice  of  the  ancients.  Straho,  Geogr.,  lib.  6  (ed  Oxon.^ 
X807,  T.  1,  p.  897). 

t  Gypsum  of  Bottendorf,  scMottengyps^- 

X  Kalkschlotten,  in  Thuringia. 
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tiiere  would  remain  to  examine,  among  tiie  so- 
oondary  rocks^  a  third  formation,  that  of  the 
argilla«^eou8  sandstone^,  newer  than  the  brine- 
spring  formations :  but  tins  rock,  composed  of 
smidl  grains  of  quartz  cemented  by  clay,  sel*- 
dom  contains  caverns ;  and  when  it  does,  they 
are  not  exten^e.  Progressively  narrowing  to- 
ward their  extremity -f*,  thcair  walls  are  oovered 
wkh  u  brown  ochre. 

W^  have  just  seen,  that  the  form  of  grottoes 
depends  partly  on  the  nature  of  the  rocks  in 
wlncfa  th^  are  found ;  but  this  form,  modified 
by  exterior  agents^  often  varies  also  in  the  same 
formation.  The  configuration  of  caverns,  like  * 
the  outline  of  mountains,  the  sinuosity  of  val*- 
Ues,  and  so  many  other  phenomena,  present  at 
firM;  sight  only  irregularity  and  confusion.  The 
appearance  of  order  is  resumed^  when  we  can 
extend  onr  observations  over  a  vast  space  of 
ground,  which  has  undergone  violent,  but  pe- 
riodical and  uniform  revolutions.  From  what 
I  have  seen  in  the  mountains  of  Europe,  and  in . 
the  Cordilleras  of  America,  caverns  may  be 
divided,  according  to  their  interior  structure^ 
into  three  classes.  Some  have  the  fonn  of  large" 
clefts,  or  crevices,  like  veins  not.filled  with  ore  j 

*  SaodttODe  of  Wewenfels  and  of  Nebra,  oolite  sand^ 
atone*  bmte  $anditein, 

t  Such  are  the  Heuschenne  in  Silesia ;  the  Dielskeller, 
and  the  Kuhatall*  in  Saiony.  ' 
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«iich  M  the  cavern  of  Rosenmuller^  in  Franco* 
nia,  Elden-hole,  in  the  peak,  of  Derbyshire^  and 
the  S^midefves  of  Chamacasiq[Mi*  in  Mexico. 
Other  cavem9  are  open  to  the  light  at  both 
ends.    These  are  rocks  really  pierced  through ; 
natural   galleries^   which   traverse   a   solitaiy 
jnountain.    Such  are  the  Hole-Berg  of  Mug- 
gendorf,  and  the  fomous  cavern  called  Danioe 
by  the  Ottcmiite  Indians^  and  the  Bridge  of  the 
.  Mother  of  God,  by  the  Mexican  Spaniards.    It 
is  difficult  to  decide  respecting  the  origin  of 
these  channels^  which  sometimes  serve  as  a  bed 
for  subterraneous   rivers.     Are  these  pierced 
rocks  hollowed  out  by  the  impulse  of  a  current? 
or  should  we  rather  admits  that  one  of  the  open- 
ings of  the  cavern  is  owing  to  a  foiling  down  of 
.  the  earth  subsequent  to  it's  original  formation/ 
to  a  change  in  the  external  form  of  the  moun- 
tain, for  instance,  to  a  new  valley  opened  on  iVs 
0ank?    A  third  form  of  caverns,  and  the  most 
common  of  the  whole,  exhibits  a  succession  of 
cavities,  placed  nearly  on  the  same  level,  in  the 
same  direction,  and  communicating  with  each 
other  by  passages  of  greater  or  less  breadth. 

To  these  differences  of  general  form  are  add- 

ed  other  circumstances  not  less  remarkable.    It 

often  happens,  that  to  grottoes  of  little  space  the 

N  openings  are  extremely  wide^    while  we  have 

to  creep  under  very  low  vaults,  in  order  to  pe- 

*  Neur  TascOy  aod  Tehuilotepec 
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netrate  into  the  deepest  and  most  spacious  ca- 
verns. The  passages^  which  unite  partial  grot- 
toes,  are  generally  horizontal.  I  have  seen 
some,  however,' which  resemble  funnels  or  wells^ 
and  which  may  be  attributed  to  the  disengage- 
ment of  some  elastic  fluid  through  a  mass  not 
yet  hardened.  When  rivers  issue  from  grottoes^ 
they  form  only  a  single,  horizontal,  continued 
channel,  the  dilatations  of  which  are  almost  im« 
perceptible ;  such  are  the  Cueva  del  Guacharo^ 
which  we  have  just  described,  and  the  cavern  of 
St.  Philip,  near  Tehuilotepec,  in  the  western 
Cordilleras  of  Mexico.  The  sudden  disappear- 
ance *  of  the  river,  which  took  it*s  rise  from  this 
last  cavern,  has  caused  the  impoverishnient  of  a 
district,  the  farmers  and  miners  of  which  have 
equally  need  of  water,  to  refresh  the  fields,  and 
to  move  their  hydraulic  machines. 

On  considering  this  variety  of  structure  ex- 
hibited by  the  grottoes  in  both  hemispheres,  we 
are  compelled  to  refer  their  formation  to  causes 
totally  different.  When  we  speak  of  the  origin 
of  caverns,  we  must  choose  between  two  sys- 
tems of  natural  philosophy,  one  of  which  attri* 
butes  every  thing  to  instantaneous  and  violent 
commotions;  for  instance,  to  the  elastic  force 
of  vapours,  and  to  the  heavings  occasioned  by 
volcanoes ;  while  the  other  has  recourse  to  small 

*  In  the  Dight  of  tho  16tli  of  April,  1^02. 
VOL.  III.  L 
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powers,  wluch  produce  their  effect  almost  iii« 
sensibly  by  progressive  action.  It  would  .be  in 
contradiction  to  the  design  of  this  work,  which, 
treats  of  the  laws  ofnatttre,  to  discuss  the  origin^ 
of  things,  and  abandon  the  small  number  of 
ftujts  hitherto  well  observed,  to  wander  amid 
vague  conjectures.  We  will  only  recommend 
to  those  natural  philosophers,  who  like  to  in- 
dulge in  geological  hypotheses,  not  to  forget  tht 
borizontality,  which  is  so  often  remarked  in  the- 
bosom  of  gypseous  and  calcareous  mountains  to 
a  vast  extent,  in  the  position  of  grottoes  that 
communicate  with  each  other  by  passages.  This 
almost  perfect  horizcntality,  this  gentle  and 
uniform  slope,  appear  to  be  the  result  of  a  long 
abode  of  the  waters,  which  enlarge  by  erosion 
clefts  already  existing,  and  carry  off  the  softer 
parts  *  so  much  the  more  easily,  as  clay  or  niu* 
riat  of  soda  is  found  mbced  Mdth  the  gjrpsum 
and  fetid  limestone -f-.  These  effects  are  the 
Same,  whether  the  caverns  form  one  long  and 
continued  range,  or  several  of  these  ranges  ly- 
ing one  over  another,  as  happens  almost  exclu«^ 
sively  in  gjrpseous  mountain^. 

♦  Soussure,  Vojagnes,  §.  466,  Freiesleben,  Kupfcrschiefer, 
T.  ii,  p.  172. 

t  Siinkstein.  According  to  an  hypothesis  of  Mr.  Wer- 
ner, the  caverns  in  the  ancient  gypsum  of  Thoringia  arc 
owing  to  the  abstraction  of  enormous  masses  of  muriat  0f 
joda. 
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What  in  the  -shelly  or  Neptunean  rocks  is 
owing  to  the  action  of  the  waters,  appears  to  be 
sometimes  in  the  volcanic  rocks  the  effect  of 
gaseons  emanations*,  which  act  in  the  dii'ec^ 
tion  where  they  find  the  least  resistance.    When 
melted  matter  moves  on  a  very  gentle  slope,  the 
great  axis  of  the  cavity  formed  by  the  disen^ 
gagement  of  elastic  fluids  is  nearly  hprizontal, 
or  parallel  to  the  plane  on  which  the  movement 
of  transition  takes  place.    A  similar  disengage- 
ment of  vapours,  joined  to  the  elastic  force  of 
the  gasses,  which  penetrate  strata  softened  and 
raised  up,  appears  to  give  sometimes  a  great  ex- 
tent to  the  cavertas,  which  are  joined  in  the  tra- 
chytes or  trappean  porphyries.    These  porphy- 
ritic  caverns,  in  the  Cordilleras  of  Quito  and 
Peru,  bear    the    Indian    name  of  Machaysjf. 
They  are  in  general  of  little^ depth,  lined  wittv 
sulphur,   and  differ  by  the  enormous  size  of 
their  openings  from  those  which  the  volcanic 

•  At  Mount  Vesuvius  the  Duke  of  Torre  showed  me,  ia 
1805,  in  carreuts  of  recent  lava,  cavities  extended  in  th« 
direction  of  the  current,  six  or  seven  feet  long  and  three  feet 
high.  These  little  volcknlc  caverns  were  lined  with  iron- 
glance,  which  cannot  he  called  oligiste  iron,  since  Mr.  Gay- 
Lussac's  last  experiments  on  the  oxides  of  iron. 

t  Machaj  is  a  word  of  the  Qquichua  language,  called  com- 
monly hy  the  Spaniards  the  Tncas  language,  Thns  Calldnca- 
machay  means  '*  a  pavem  as  large  as  a  hous«/  a  cavern  that 
•enes  a  as  tamb9,  or  caravansary. 

p2 
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tuftw  *  present  in  Italy,  at  Teneriffc,  and  in  the 
Andes.  Thus  it  is  by  connecting  in  the  mind 
the  primitive,  secondary,  and  volcanic  rocks, 
and  making  a  distinction  between  the  oxidated 
crust  of  the  globe,  and  the  interior  nucleus, 
composed  perhaps  of  metallic  and  inflammable 
substances,  that  we  every  where  recognize  the 
^stence  of  grottoes.  They  act  in  the  cecono-. 
my  of  nature  as  vast  reservoirs  of  water  and  of 
elastic  fluids. 

The  gypseous  caverns  glitter  with  the  splen- 
dor of  the  chrystallized  selenite.  Vitreous 
chr3rstallized  plates  of  brown  and  yellow  display 
themselves  in  a  striped  ground  composed  of  lay- 
ers of  alabaster  and  fetid  lime-stone.  The  cal- 
careous grottoes  have  a  more  uniform  tint. 
They  ar?  more  beautiful,  and  richer  in  stalacti- 
tes, in  proportion  as  they  are  narrower,  and  the 
circulation  of  air  is  less  free.  It  is  on  account 
of  it's  being  too  spacious,  and  too  accessible  to 
air,  that  the  cavern  of  Caripe  is  almost  destitute 
of  those  incrustations,  the  imitative  forms  of 
which  excite  in  other  countries  the  curiosity  of 

*  Sometimes  fire  acts  like  water  in  carrying  off  snbtances : 
$nd  thus  the  cavities  may  be  cansed  by  an  igneoas,  thoagh 
more  frequently  by  an  aqueous  erosion  or  solution.  Captaia 
Flinders,  whose  melancholy  and  untimely  end  the  friends  of 
scjuence  deplore,  attributes  a  cavern,  near  the  plantation  Me- 
nil  in  the  Isle  of  France,  to  a  mass  of  glance-iron  melted 
and  carried  away  by  a  volcanic  eruption.  Voyages  to  Terra 
Australig,  voL  il,  p.  415. 
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the  people.  I  also  sought  in  vain  for  su][)terra^ 
nean  plants,  those  cryptogamous  plants  of  the 
fiunUy  of  the  usneacece,  which  we  sometimei 
find  fixed  on  the  stalactites,  as  ivy  on  our  walls, 
at  the  moment  when  we  penetrate  for  the  first 
time  into  a  lateral  grotto  *. 

The  caverns  in  the  mountains  of  gypsum  of- 
ten contain  mephitic  emanations  and  deleteri-^ 
ous  gasaes  ^.  It  is  not  the  sulphat  of  Ume,  that 
acts  on  the  atmospheric  air,  but  the  day  slight- 
ly mixed  with  carbon,  and  the  fetid  limestone^ 
which  are  so  often  mingled  with  the  gypsum. 
We  cannot  yet  decide,  whether  the  swinestqne 
act  as  a  hydrosulphuret,  or  by  means  of  a  bitu« 
minous  principle:};.    It's  property  of  absorbing 

*  Thot  the  lichen  tophioola  wai  discovered  when  the  fine 
cavern  of  Rosenmueller  in  Franoonia  was  first  opened. 
(Hamb.,  Ucber  die  Gnibemoetter,  p.  39.)  The  cavity  con- 
taining the  lichen  was  closed  on  all  sides  by  enormons 
masses  of  stalaetites.  This  example  is  not  bvorable  to  thd 
opinion  of  some  natural  philosophers,  who  thiok,  that  the 
sabterranean  plants,  described  by  Scopoli,  Hoffmann,  and 
myself,  are  ciyptogamiae  of  our  forests,  accidentally  conveyed 
into  mines  with  the  timber,  employed  in  working  tbemy  and 
disfigured  by  the  effects  of  blanahing. 
.   t  Freiesleben,  VoL  ii. ,  p.  189. 

X  lb.  vol.  ii,  p.  16—22.  The  siinkttem  is  constantly  of  a 
blackish  brown  colour;  it  is  only  by  decomposition  that  it 
becomes  white^  after  having  acted  on  the  surrounding  air. 
The  stinkstein,  which  is  of  secondary  formation,  mast  not  be 
confounded  with  a  primitive  granular  limestone,  very  white^ 
•f  the  island  of  Thasos,  which  emits  when  scraped  a  smell 
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Oxygen  gas  is  known  to  all  the  miners  of  Thii« 
ringia.  It  is  the  same  as  the  action  of  the  car- 
buretted  clay  of  the  gypseons  grottoes,  and  of 
the  great  chambers  (sinkic^rkej  ^  which  are  dug 
out  in  the  mines  of  fossil  salt  worked  by  the  in- 
troduction of  fresh  water.  The  caverns  of  the 
calcareous  mountains  are  not  exposed  to  those 
decompositions  of  the  atmospheric  air,  unless 
they  contain  bones  of  quadrupeds,  or  that 
mould  mixed  with  animal  gluten  and  phosphat 
of  lime,  from  which  arise,  as  we  above  obseirved, 
inflammable  and  fetid  gasses. 

Notwithstanding  all  the  inquiries  we  made 
among  the  inhabitants  of  Caripe,  Cumanacoa^p 
and  Cariaco,  we  did  not  leara,  that  they  h^A 
ever  discovered  in  the  cavern  of  Guacharo  ei-r 
ther  the  remains  of  carnivorous  animals,  or 
those  breccia  penetrated  with  bones  of  her- 
bivorous animals,  which  are  found  in  the  caverns 
ot  Germany  and  Hungary,  and  in  the  clefts 
of  the  calcareous  rocks  of  Gibraltar.  The  fos- 
sile  bones  of  the  megatherium,  of  elephants,  and 
of  mastodontes,  winch  travellers  have  brought 
from  South  America,  were  all  found  in  the 
^ight  soil  of  the  valleys,  or  elevated  table-lapds. 

of  sulphuretted  hydrogen.  This  marble  is  larger  grained  than 
that  of  Carara  (marroor  lunense).  It  has  been  frequently  em-, 
ployed  by  the  Grecian  sculptors,  and  I  oflen  picked  up  firag- 
ments  of  it  at  the  Villa  Adrian!,  near  Borne. 
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EKcepting  the  mi^^oiiyx*,  a  kind  of  slMh  of 
the  size  of  an  ox^  described  by  Mr.  Jefferson,  I 
know  not  a  single  instance  of  the  skeleton  of 
an  animal  buried  in  a  cavern  of  the  New  World. 
The  extreme  scarcity  of  this  geolo^cal  pheno* 
menon  appears  less  surprising,  if  we  recollect, 
that  in  France,  England,  and  Italy,  there  are 
also  a  great  number  of  grottoes,  in  which  we 
have  never  met  with  any  vestige  of  fossile 
bones  ^. 

Although,  in  primitive  nature,  whatever  re- 
lates to  the  ideas  of  extent  and  mass  is  of  no 
great  importance,  I  must  nevertheless  observe^ 
that  the  cavern  of  Caripe  is  one  of  the  most 
spacious,  that  is  known  in  limestone  forma-* 
tions.  It  is  at  least  900  metres  or  2800  feet  in 
length^.  In  general,  on  account  of  the  differ^ 
ent  degrees  of  the  solubility  of  the  rocks,  it  is 


*  The  megalonyx  was  found  in  the  caveras  of  Oreen 
Brilnr,  in  Virginia,  at  I  dOO  leagues  distance  from  the  me* 
gatheriom,  which  resemhles  it  very  maoh,  and  is  as  hig  as 
the  rhinoceros     (Americ.  Trans.,  No.  30,  p.  246.) 

t  Cuvier,  Recherches  sar  les  Ossemens  Fossiles,  T.  if. 
Ours,  p.  10. 

}  The  famous  Baumannshole  in  the  Hartz,  according  to 
Messrs.  Gilbert  and  Dsen,  is  only  578  feet  in  length ;  the 
cavern  of  Soharafeld  350 ;  that  of  Oailenruth  304 ;  that  of 
Autiparos  300  (Freiesleben,  T.  ii,  p.  165).  Rut  nccording 
to  Saussure  (Voyagei^  §  46S),  the  GkoKo  of  AJnw  is  130Q 
feet  long, 
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not  in  ealcareoufi  mountains^  but  in  gypseow 
formations,  that  we  find  the  most  extensive  snc^ 
cession  of  grottoes.  We  know  in  Saxony 
some  in  gypsum,  that  are  several  leagues  in 
length  ;  for  instance,  that  of  Wimelbourg^ 
which  conuDunicates  with  the  cavern  of  Cres- 
feld* 

The  most  curious  observation^  that  grottoes 
present  to  the  natural  philosopher,  is  the  exact 
determination  of  their  temperatures.  The  ca- 
vern of  Caripe,  situate  nearly  in  the  latitude  of 
10**  1(K,  consequently  in  the  centre  of  the  torrid 
2one,  is  elevated  506  toises  above  the  level  o£ 
the  water  in  the  Gulf  of  Cariaco.  We  found  in 
every  part  of  it,  in  the  month  of  September,  th^ 
temperature  otf  the  interior  air  between  18-r  and 
IS-O""  of  the  centesimal  thermometer  $  the  exter- 
nal atmosphere  being  at  16*2^  At  the  entrance 
of  the  cavern,  the  thermometer  in  the  air  was 
at  17*6°;  but  when  immersed  in  the  water  of 
the  little  subterraneous  river,  it  marked,  even 
to  the  end  of  the  cavern,  16'8'.  These  experi- 
ments are  very  interesting,  if  we  reflect  on  the 
equilibrium  of  heat,  which  tends  to  establish  it- 
self between  the  waters,  the  air,  and  the  earth* 
When  I  left  Europe,  natural  philosophers  stiH 
regretted,  that  they  had  not  sufficient  data  on 
what  is  called,  perhaps  a  little  pompously,  the 
Umperatwre  of  the  interior  of  the  globe ;    and  it 


is  bat  very  recently,  that  pains  had  been  taken 
with  some  success,  to  solve  this  grand  problem 
of  subterraneous  meteorology.  The  stony  stra- 
ta, that  form  the  crust  of  our  planet,  are  alone 
accessible  to  our  examinatioii ;  and  we  now 
know,  that  the  mean  temperature  of  these 
strata  varies  not  only  with  the  latitudes  and 
the  heights,  but  that,  according  to  the  position 
of  the  several  places,  it  performs  also,  in  the 
space  of  a  year,  regular  oscillations  round  the 
mean  heat  of  the  neighbouring  atmosphere* 
We  are  already  fiu*  from  that  period,  when 
men  were  surprised  to  find,  under  other  zones^ 
the  heat  of  grottoes  and  wells  differing  from 
that,  which  is  observed  in  the  caves  of  the  ob  • 
servatory  at  Paris.  The  same  instrument,  which 
in  those  caves  marks  12%  rises  in  the  sub- 
terraneous caverns  of  the  island  of  Maddra^ 
near  Funchal^,  to  16*2'';  in  Joseph's  WeU,  at 
Cairo  -f,  to  21*2* ;  in  the  grottoes  of  the  Island 


*  At  Tnnchal  (lat.  d2^  370  ^^  m^ao  temperatnre  of  thf 
air  is  20*4^  This  is  so  much  the  more  probable,  as  Mr. 
Sscolar  finds  at>  Santa  Gmz,  in  Teneriffe,  21-8*  (CaveDdish, 
in  the  Philosophy  Trans,  for  1778,  p.  302).  We  shaD 
hereafter  recur  again  to  this  remarkable  difference  between 
the  caves  in  the  island  of  Madeira  and  the  surrounding  a^ 
mosphere. 

t  At  Cairo  (lat  30*  20  the  mean  temperatore  ofnhe  air 
is  22-4%  according  to  Nouet. 


f^Cuba*  to  22*  or  23%  This  increase  is  neaiv 
ly  ia  proportion  to  that  of  the  mean  tempera- 
ture of  the  atmosphere^  from  the  latitude  of  48^ 
io  the  tropics. 

We  have  just  seen,  that  in  the  Cueva  del 
Guacharo,  the  wdter  of  the  river  is  nearly  2* 
colder  than  the  ambient  air  of  the  cavern. 
Thp  water,  whether  in  filtering  through  the 
rocks,  or  in  running  on  stony  beds,  assumes 
without  doubt  the  temperature  of  these  beds. 
Hie  air  contained  in  the  grotto,  on  the  contrary, 
is  not  in  repose ;  it  communicates  with  the  at- 
mosphere mthout.  Though  under  the  torrid 
aone,  the  changes  of  the  escterior  temperature 
are  exceedingly  small :  currents  are  formed, 
which  modify  periodically  the  internal  air.  It 
is  eonsequently  the  temperature  of  the  waters, 
that  of  16'8%  which  we  might  look  upon  as  the 
temperature  of  the  earth  in  those  mountains,  if 
we  were  sure,  that  these  waters  do  not  descend 
with  rapidity  from  more  elevated  neighbouring 
mountains. 

It  follows  from  these  observations,  that^  when 
we  cannot  obtain  results  perfectly  exact,  we 
find  at  least  uncjer  each  zone  certain  numbers, 
which  indicate  the  maximum  and  minimum.  At 
Caripe,  in  the  equinoxial  zone,  at  600  toises  of 

*  Obs.  Attr.  Tom,  i,  p.  134.  The  mean  temperature  of 
the  air  at  the  Havamiah^  according  to  Mr*  Ferrer,  is  25*6^. 
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liri^t,  the  meaa  t^npemtore  of  the  gldbe  is 
not  below  16*8^  which  was  what  the  water  of 
the  subterraneaQ  river  indicated.  We  can  even 
prove,  that  this  temperature  of  the  globe  is  not 
above  19* ;  since  the  air  of  the  cavern,  in  the 
iDontb  of  September,  was  found  at  18-7*.  As 
the  mean  temperature  of  the  atmosphet'e,  in  the 
hottest  month,  does  not  exceed  IQ'S"*  *,  it  is  pro- 
bable, that  a  thermometer,  placed  in  the  open 
air  in  the  grotto,  would  not  rise  higher  thaa 
19^  in  any  season  of  the  ye^u*.  These  results, 
as  well  as  many  others,  which  we  have  record- 
ed in  this  journey,  seem  of  little  importance,  oa 
viewing  them  singly ;  but,  if  we  compare  them 
with  the  observations  recently  made  by  Messrs. 
von  Buch  and  Wahlenberg,  under  the  polar 
circle,  they  throw  light  on  the  economy  of  na- 
ture in  general,  and'  the  equilibrium  of  tempe- 
rature, toward  which  the  air  and  earth  are  con- 
tinually tending.  It  is  ho  longer  doubtful, 
that  in  Lapland  the  stony  crust  of  the  globe  is 
three  or  four  degrees  above  the  mean  temperature 
of  the  atmosphere.  Does  the  cold,  which  per- 
petually reigns  in  the  abysses  of  the  Equinoc^ 

*'  The  mean  temperature  of  the  month  of  September  at 
Caiipe  is  18*6^ ;  and  on  the  coast  of  Comana,  Where  we  had 
opportnoities  of  collecting  a  great  number  of  observations, 
the  mean  heat  of  the  warmest  nionths  differs  only  X*8*  from 
that  of  the  coldest 
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tial  Ooeao^  and  which  is  the  effect  of  the  pofaur 
currents^  produce^  under  the  tropics/ a  sensible 
diminution  of  the  temperature  of  the  earth? 
Is  this  temperature  below  that  of  the  atmos- 
phere? This  we  mean  to  examine  hereafter^ 
when  we  have  collected  more  focts  in  the  high 
regions  of  the  Cordillera  of  the  Andes. 
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CHAFFER  VIIL 


Departure  front  Caripe. — Mountain  and  Forest 
of  Santa  Maria. — Mission  of  Catuaro. — Port 
of  Cariaco. 

The  days  we  passed  at  the  convent  of  the  Ca- 
puchins, in  the  mountains  of  Caripe,  glided  has- 
tOy  away,  though  our  manner  of  living  was  sim- 
ple and  uniform.    From  sunrise  to  nightfoU  we 
traversed  the  forests  and  neighbouring  moun- 
tains, to  collect  plants,  of  which  we  had  never 
made  a  more  considerable  harvest.    When  the 
winter  rains  prevented  us  from  undertaking  dis- 
tant excursions,  we  visited  the  huts  of  the  Indi- 
ans, the  conuco  of  the  community,  or  those  as- 
semblies, in  which  the  alcaides  settle  every  even- 
ing the  labours  of  the  succeeding  day.    We  re- 
turned to  the  monastery,  only  when  the  sound 
of  the  bell  called  us  to  partake  in  the  refectory 
the  repast  of  the  missionaries.    Sometimes,  ve- 
ry early  in  the  morning  we  followed  them  to 
the  church,  to  attend  the  doctrina,  that  is  to  say, 
the  religious  instruction  of  the  Indians.    It  is 
an  undertaking  at  least  very  difficult,  to  speak 
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of  dogmas  to  neophytes,  especially  ^hen  they 
have  biit  a  very  imperfect  knowledge  of  the 
Spanish  language.      On  the  other  hand,  the 
monks  are  at  present  almost  totally  ignorant 
of  the  idiom  of  the  Chaymas ;  and  the  resem^ 
blance  of  sounds  confuses  the  minds  of  these 
poor  Indians  so  much,  that  it  awakens  in  them 
the  most  whimsical  ideas.    I  shall  cite  only  one 
example.    I  beheld  a  missionary  violently  agi- 
tated in  proving,  that  Infiemo,  Hell,  and  invier^ 
^.winter,  were  not  the  same  thing ;  but  that 
th^  were  as  different  as  heat  and  cold.     The 
Chaymas  are  acquainted  with  no  other  winter, 
than  the  season  of  rains ;   and  the  Hell  of  tht 
whites  appeared  to  them   a  place,  where   the 
wicked  are  exposed  to  frequent  showers.    The 
missionary  harangued  to  no  purpose:   it  was 
impossible  to  efface  the  first  impressions,  pro- 
duced by  the  analogy  between  the  two  conso- 
nants ;  and  he  could  not  separate  in  the  minds 
of  the  neophytes  the  ideas  of  rmn  and  Helly  in- 
viemoy  and  Infiemo. 

After  having  passed  almost  the  whole  of  the 
day  in  the  open  air,  we  employed  our  evenings, 
when  returned  to  the  convent,  in  making  notes, 
drying  our  plants,  and  sketching  those  that 
appeared  to  form  new  genera. '  The  monks  left 
us  to  enjoy  our  full  liberty,  and  we  recollect  with 
much  satisfaction  an  abode  at  once  agreeable 
4nd  advantageous  to  our  researches.    Unfortu^ 


Balely^  the  foggy  atmosphere  of  a  Talley,  wheri. 
the  forestfi  yield  to  the  air  an  enormoufi  quan- 
tity of  water^  was  unfavourable  to  astronomical 
observations.  I  spent  a  part  of  the  n^hts  wait^ 
ing  to  seize  the  moment  when  some  star  was 
visible  between  the  clouds,  near  it's  passage 
over  the  meridian.  I  often  shivered  with  col4# 
though  the  thermometer  only  sunk  to  16^^ 
which  is  the  temperature  oi  the  day  in  our  <£-* 
mates  towards  the  end  of  September.  The  im 
struments  remained  set  up  in  the  court  of  tha 
Convent  for  several  hours',  yet  I  was  almost  al- 
ways disappointed  in  my  expectations.  Some 
good  observations  of  Fomalhaut  and  of  Deneb 
in  the  Swan  gave  10«  10"  14''  for  the  latitude  of 
Caripe ;  which  proves,  that  the  position  indicat- 
ed in  the  maps  of  Caulin  is  18'  wrong,  and  in 
that  of  Arrowsmith  14^ 

Observations  of  corresponding  altitudes  at 
the  Sun*  having  given  me  the  true  time  to 
about  2^^,  I  was  enabled  to  determine  with  pre- 
cision, at  noon,  the  magnetic  variation.  It 
was,  on  the  20th  of  September,  1799,  3"  15^30'' 
north-east;  consequently  0""  58^  15^^  less  than 
at  Cumana.  If  we  attend  to  the  influence  of 
the  horary  variations,  which  in  these  countries 
do  not  exceed  in  general  8^,  we  shall  find,  that 
at  considerable  distances  the  variation  changes 

^  See  Oba.  Ast,  toI.  i,  p.  100— loe. 
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less  rsipidly  than  is  commonly  thought.  The 
dip  of  the  needle  was  42*75'',  cent.  div. ;  and  the 
number  of  oscillations,  expressing  the  intensity 
of  the  magnetic  forces,  rose  to  229  in  W. 

The  vexation  of  seeing  the  stars  disaippear  in 
a  foggy  sky  was  the  only  one  we  felt  in  the  val- 
ley of  Caripe.  The  aspect  of  this  spot  has  some- 
thing in  it  at  once  wild  and  tranquil,  gloomy 
and  attractive.  Amidst  a  nature  so  over- 
whelming, we  experienced  only  feelings  of  peace- 
and  repose.  I  might  even  add,  that  we  are  less 
struck  in  the  solitude  of  these  mountains  with 
the  new  impressions  we  receive  at  every  step, 
than  with  the  marks  of  resemblance  which  we 
trace  in  climates  the  most  distant  from  each 
other.  The  hills,  by  which  the  convent  is  back- 
ed, are  crowned  with  palm-trees  and  arbores- 
cent ferns.  In  the  evenings,  when  the  sky  de- 
notes rain,  the  air  resounds  with  the  uniform 
howlings  of  the  alouate  apes,  which  resemble  the 
distant  sound  of  wind,  when  it  shakes  the  forest. 
Yet  amid  these  unknown  sounds,  these  strange 
forms  of  plants,  and  these  prodigies  of  a  new 
world,  nature  every  where  speaks  to  man  in  a 
voice,  the  accents  of  which  are  familiar  to  his 
soul.  The  turf,  that  is  spread  over  the  soil; 
the  old  moss  and  the  fern,  that  cover  the  roots 
of  the  trees;  the  torrents,  that  gush  over  the 
sloping  banks  of  the  calcareous  rocks  ;  in  fine, 
the  haimonious  agreement  of  colours  reflected 
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by  the  waters,  the  verdure,  and  the  sky;'  every 
thiBg  recalk  to  the  traveller  sensations,  whieh 
he  has  already  felt 

The  natural^  beauties  of  the  mountains  so 
much  engaged  us,  that  we  petceived  very 
^  tardily  the  embarrassment  felt  by  the  kind 
monks,  by  whom  we  were  entertained.  They 
had  but  a  slender  provision  of  wine  and  bread; 
and  although  in  those  high  regions  both  are  . 
T^arded  as  belonging  to  the  luxuries  of  the 
table,  we  saw  with  regret,  that  our  hosts  went 
without  them  on  our  account.  Our  portion  of 
bread  had  already  been  diminished  three 
fourths,  yet  the  most  violent  showers  still 
obliged  us  to  delay  our  departure  for  two 
days.  How  long  did  this  delay  appear  I  How 
we  dreaded  the  sound  of  the  beU,  that  sum- 
moned us  to  the  i-efectory !  The  delicate  con- 
duct of  the  missionaries  made  us  feel  sensibly 
the  contrast  between  our  own  situation  an4 
that  of  the  travellers,  who  complain  of  having 
been  robbed  of  their  provision  in  the  convents 
of  the  Copts  in  Upper  Egypt 

We  departed  at  length  on  the  22d  of  Septen^ 
ber,  followed  by  four  mules,  loaded  with  instru- 
ments and  plants.  We  had  to  descend  the 
north-^st  slope  of  the  calcareous  Alps  of  New 
Andalusia,  which  we  have  called  the  great 
chain  of  the  Brigantine  and  Cocollar.  The 
mean  he^ht  of  this  chain  scarcely  exceeds  ma 
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Of  ievttk  tiundped  toises;  and  in  tins  respect 
and  that  of  it'8  geological  constitution,  we  majr 
Compare  it  to  the  chain  of  the  Jura.  Notwil^ 
standing  the  inoonsiderable  elevation  of  the 
tnountains  of  Cumana,  the  descent  is  one  of  the 
4noflt  difficult,  we  might  say  the  most  danger-- 
ous,  on  the  side  of  €ariaco«  The  Cerro  of  San* 
to  Maria,  which  the  missionaries  climb  in  tlieir 
journey  fr<Hn  Cumana  to  their  convent  at  Gar- 
ripe,  is  particularly  fomous  for  the  difficulties  ift 
presents  to  travellers^  On  comparing  these 
mountains,  the  Andes  of  Peru,  the  Pyrennees, 
*ind  the  Alps,  which  We  have  successively  visit- 
ed, it  has  more  than  once  occurred  to  us,  that 
"the  less  lofty  summits  are  sometimes  the  mosi 
inaccessible^. 

On  leaving  the  valley  of  Caripe,  we  first  cross^ 
^  a  ridge  of  hills  situate  to  the  north-east  c^ 
the  convent.  The  road  led  us  on  a  continual 
ascent  through  a  vast  savannah>  as  far  as  tbs 
table-land  of  Guardia  de  San  Auguitin.  We 
^ere  halted  to  wait  for  the  Indian,  who  carried 
the  barometer;  and  found  ourselves  at  533  toi- 
ses of  absolute  elevation,  or  a  little  higher  than 
,tbe  bottom  of  the  cavern  of  Guacharo.  The  sar^ 
vannahs  or  natural  meadows,  which  yield  ex*^ 
ceUent  pastures  for  the  cows  of  the  convent,  are 
altogether  without  trees  or  shrubs.  It  is  the 
domain  of  the  monocotyledonous  plants;  for 
amidst  tiie  gnuaina  only  a  few  plants  of  xa^ 
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gney  *  rise  here  and  there^  the  flowery  stalks  of 
which  are  more  than  26  fi^t  higtL  Having  reach- 
ed the  table-land  of  Goardia,  we  appeared  to  b^ 
tntnsplanted  to  the  bottom  of  an  old  lake^  levelled 
by  the  long-continned  abode  of  the  waters.  We 
wemed  to  trace  the  sinuosities  of  the  ancient 
shore,  tongues  of  land  that  advance  themselves, 
and  craggy  rocks  that  rise  in  the  form  of  islands^ 
This  ancient  state  of  things  seems  indicated 
even  by  the  distribution  of  vegetation.  Thq 
bottom  of  the  basin  is  a  savannah,  while  it*a 
banks  are  covered  with  tress  of  full  growth. 
This  is  probably  the  most  elevated  valley  in  the 
provinces  of  Venezuela  and  Cumana.  It  is  to 
be  regretted^  that  a  spot  where  so  temperate  a 
cl&mate  is  enjoyed,  and  which  without  doub^ 
would  be  fit  lor  the  culture  of  corn^  is  totally 
uninhabited.  From  the  table-land  of  Guardia 
we  did  nothing  but  descend,  tiU  we  reached  the 
Indian  village  of  Santa  Cruz.  We  passed  at 
first  by  a  slope  extremely  slippery  and  steep,  to 
winch  the  missionaries  had  given  the  singular 
name  of  Purgatory 'f*.  It  is  a  rock  of  schistose 
sandstone,  decomposed,  covered  with  clay,  and 
the  talus  of  which  appears  of  a  frightful  steep- 
ness ;  as  from  the  effect  of  an  optical  illusion^ 
which  is  very  commoi^,  when  we  look  from  tht 

*  Agave  AmerictiML 
t  .Baxiida  d«l  fiirgatorio. 
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top  to  the  bottom  the  road  seems  inclined  more 
than  W.  The  mules  in  going  down  draw  theii: 
hind  legs  near  their  fore  1^,  and,  iQwering 
their  crupper,  let  themselves  slide  at  a  venture. 
The  rider  runs  no  risk,  provided  he  loosens  th« 
bridle,  and  leaves  the  animal  quite  free  in  hin 
movements.  From  this  point  we  perceived  to* 
ward  the  left  the  great  pyranud  of  Guaeharo* 
The  appearance  of  this  calcareous  peak  is  very 
picturesque,  but  we  soon  lost  sight  of  it,  by  en- 
tering, into  the  thick  forest,  which  is  known  bj 
the  name  of  the  Montana  de  Santa  Maria.  We 
descended  without  interruption  for  seven  hounsif 
and  it  is  difficult  to  form  an  idea  of  a  more  tre- 
mendous descent ;  it  is  a  real  ckemin  des  Schelles 
froad  of  steps],  a  kind  of  ravine,  in  which  du- 
ring the  rainy  season  impetuous  torrents  tumble 
from  rock  to  rock.  The  steps  are  from  two  to 
three  feet  high,  and  the  unfortunate  beasts  of  bur- 
den, after  havingmeasured  with  their  eye  thespace 
necessary  to  let  their  load  pass  between  the 
trunks  of  the  trees,  leap  from  one.rock  to  another. 
Afraid  of  missing  their  leap,  we  saw  them  stop  a 
few  minutes  to  examine  tlie  ground,  and  hxmg 
together  their  four  feet  like  wild  goats.  If  the 
animal  do  not  reach  the  nearest  block  of  stone^ 
he  sinks  half  his  depth  into  the  soft  ochrey  clay^ 
that  fills  up  the  interstices  of  the  rock.  When 
the  blocks  are  wanting,  enormous  roots  serve  as 
supports  to  the  feet  of  men  and  blasts.    Tliese 
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are  some  of  them  twenty  inches  thick^  and  of- 
ten' issue  from  the  trunks  of  the  trees  much 
above  the  level  of  the  soil.  The  Creoles  have 
sufficient  confidence  in  the  address  and  happy 
instinct  of  the  mules,  to  remain  on  their  saddles 
during  this  long  and  dangerous  descent.  Fear- 
ing fatigue  less  than  they  did,  and  accustomed 
to  travel  slowly,  in  order  to  gather  plants,  and 
examine  the  nature  of  the  rocks,  we  preferred 
going  down  on  foot ;  and  indeed  the  care,  which 
our  timekeepers  demanded^  left  us  no  liberty 
of  choice. 

The  forest,  that  covers  the  steep  flank  of  the 
mountain  of  Santa  Maria,  is  one  of  the  thickest 
I  ever  saw.  The  trees  are  of  a  stupendous 
height  and  size.  Under  their  bushy,  deep  green 
foliage,  there  reigns  constantly  a  kind  of  half 
daylight,  a  sort  of  obscurity,  of  which  our  fo- 
rests of  pines,  oaks,  and  beach-trees,  afford  no 
example.  It  might  be  said,  that,  notwithstand  • , 
ing  it's  elevated  temperature,  the  air  cannot  dis- 
solve the  quantity  of  water  exhaled  from  the 
surface  of  the  soil,  the  foliage  of  the  trees,  and 
their  trunks  covered  with  an  old  drapery  of 
orchidese,  peperomia,  and  other  succulent  plants. 
With  the  aromatic  odour  yielded  by  the  flow- 
ers, the  fruit,  and  even  by  the  wood,  is  min- 
gled that  which  we  perceive  in  {lutumn  in  fogr 
gy  seasons.  Here,  as  in  the  forests  of  the 
Oronoko,  fixing  our  eyes  on  the  top  of  the 
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trees,'  we  bow  discerned  streams  of  vapour^ 
whenever  a  solar  ray  penetrated,  and  traversed 
the  dense  atmosphere.  Our  guides  pointed  out 
to  us  among  those  majestic  trees,  the  height  of 
which  exceeded  120  or  130  feet,  the  eunicay  of 
Terecen  *,  which  yields  a  whitish,  liquid,  and 
very  odoriferous  resin,  that  was  employed  by 
the  Cumanagoto  and  Tagiri  Indians,  to  per- 
fume their  idols.  The  young  branches  have  an 
agreeable  taste,  though  somewhat  astringent. 
After  the  curucay  and  enormous  trunks  of 
hymenaea,  the  diameter  of  which  was  mwe 
than  nine  or  ten  feet,  the  trees  which  most 
excited  our  attention  Were  the  dragon's  blood 
(croton  sanguifluum),  the  purple  brown  juice 
of  which  flows  down  a  whitish  barii ;  the  cakir- 
huala  fern,  different  from  that  of  Peru,  but 
almost  equally  medicinal 'f;  and  the  palm-- 
trees irasse,  macanilla,  corozo,  and  praga;);* 
The  last  yields  a  very  savoury  palm-cabbage^ 
which  we  had  sometimes  eaten  at  the  Convent 


*  See  page  103  of  tti'm  volume. 

t  The  cmlahnala  of  Caripe  k  the  pdjpodiom  crMatfo- 
livni ;  that  of  Peru,  the  ase  of  which  has  been  so  much  ex. 
tended  by  Messrs.  Ruiz  and  Pa?on,  comes  from  the  aapi- 
dium  coriacenm,  Wild,  (tectaria  calahuala,  Cav.).  '  Tbey 
mix  in  commerce  the  diaphoretic  roots  of  the  poljp.  crassi- 
H)liam,  and  of  the  acrostlcham  huaacaro,  with  those  of  tba 
•alahaalo,  or  aspidinm  coriacenm. 

I  Aiphao^  praf  a. 
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of  Caripe.  These  pahns  with  pimurted  and 
thbrny  leaves  formed  a  pleasing  contrast  with 
liie  fern  trees.  One  of  the  latter,  the  cyathea 
fljpeciosa  *,  rises  to  the  height  of  more  than  third- 
ly five  feet,  which  is  prodigious*  for  piantB  ot 
this  family.  We  discovered  here,  and  in  tbv 
valley  of  Caripe,  five  new  kinds,  of  arboreacentr 
fems'f':  in  the  time  of  Linnaeus,  botanists  knew 
no  more  than  four  on  both  continents. 

We  observed,  that  the  fern-trees  are  in  gene* 
ral  much  man  rare  than  the  palm-trees.  N»« 
tare  has  confined  them  to  temperate,  moiist,  and 
shady  places.  They  shun  the  direet  rays  of 
the  sun,  and  while  the  pumos,  the  corypha  of 
the  9teppes,  and  other  palms  of  America,  flon**' 
rish  in  the  naked  and  bunuag  plains,  tiiesd 
ferns  with  arborescei|t  trtinks,  which  at  a  dkp- 
fance  look  Vke  pahn-trees,  preserve  tiie  cfaarac^ 
ter  and  habits  of  the  cryplogamous  plants; 
They  love  sectary  places^  little  Ught,  a  moist} 

*  Perhaps  a  hemitdia  of  Rob«rt  BpowUp  The  tronk 
alone  is  from  22  to  24  feet  loqg.  This  and  tfie  cyatfaea^  e& 
oeha  of  ike  Isle  of  Boorbon  are  the  most  miyeatio  of  all  dia 
im-treea  described  bj  botaaiats.  Tfie  total  number  of  t^esa 
figantio  crjptogamoos  plants  amounts  at  present  to  25  spe-> 
cies,  that  of  the  palm-trees  to  80.  With  the  cyathea  grow 
on  the  Mountain  of  Santa  Maria  rhexia  juniperina,  chioooo* 
ca  racemossa,  and  commelina  spicata. 

t  Meniscinm  arborescens,  aspidium  cadapum^  a.  iMtr^f 
tnm,  cyathea  Tillosa,  and  c«  ip^aiosa. 
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temperate,  and  stagnant  air.  If  they  sometimes 
descend  toward  the  coast^  it  is  only  under  co- 
ver of  a  thick  shade.  The  old  trunks  of  the 
cyathea^  and  the  meniscium,  are  covered  with 
a  carbonaceous  powder,  which,  probably  de- 
prived of  hydrogen,  has  a  metallic  lustre  like 
the  graphite.  No  other  plant  presents  us  with 
this  phenomenon ;  for  the  tranks  of  the  dico* 
tyledons,  in  spite  of  the  heat  of  the  climate,  and 
the  intensity  of  the  light,  are  less  burnt  under 
the  tropics  than  in  the  temperate  zone.  It  may 
be  said,  that  the  trunks  of  the  ferns,  which,  like 
the  monocotyledons,  are  enlarged  by  the  re-  ' 
mains  of  the  petiobe,  decay  from  the  circumfe- 
rence toward  the  centre,  and  that,  deprived  of 
the  cortical  organs,  through  which  the  elabo- 
rated juices  descend  toward  the  roots,  they  are 
burnt  more  easily  by  the  action  of  the  oxygen 
of  the  atmosphere.  I  brought  to  £urope  some 
of  those  powders  of  metallic  lustre,  taken  from 
very  old  trunks  of  meniscium  and  aspidium. 

As  we  descended  the  mountain  of  Santa  M a^ 
ria,  we  perceived  the  arborescent  ferns  dimi- 
nish, and  the  number  of  palm  trees  increase. 
The  beautiful  buttei-flies  with  large  wings,  the 
nymphales,  which  fiy  at  a  prodigious  height, 
became  more  common.  Every  thing  announc- 
ed that  we  drew  near  the  coast,  and  approach- 
ed a  zone,  the  mean  temperatilre  of  which  was 
from  28  to  30  cent,  degrees. 
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The  weather  was  cloudy,  and  led  us  to  feai^ 
one  of  those  showei-s,  during  which  from  1  to 
1*3  hatch  of  water  sometimes  falls  in  a  day. 
The  sun  at  times  illuminated  the  tops  of  the 
ti^ees ;  and,  though  sheltered  from  it's  rays,  we 
felt  an  oppressive  heat.  The  thunder  already 
rumbled  at  a  distance ;  the  clouds  seemed  sus- 
pended on  the  top  of  the  lofty  mountains  o( 
Guacharo;  and  the  plaintive  howling  of  the 
araguatoes,  which  we  had  so  often  heard  at 
Caripe,  denoted  the  proximity  of  tl|e  storm.^ 
We  saw  near  us  for  the  first  time  these  howling 
apes.  They  are  of  the  family  of  the  alouates*^ 
the  different  species  of  which  authors  have  long 
confounded.  While  the  small  sapajous  of  Am&: 
rica,  which  imitate  in  whistling  the  voice  of  the 
passeres,  have  the  bone  of  the  tongue  thin  and 
simple,  the  apes  of  large  size,  as  the  alouat£s 
and  marimondes-f*,  have  the  tongue  placed  on  a 
large  boney  drum.  Their  superior  larjmx  has 
six  pouches,  in  which  the  voice  loses  itself;  and 
two  of  which,  shaped  like  pigeons'  ne^ts,  resem- 
ble the  inferior  larynx  of  birds.  The  air  driven 
with  force  into  the  boney  drum  produces  that 
moumfal  sound,  which  characterises  the  ara- 
guatoes.  '  I  sketched  on  the  spot  thes^  organs, 
imperfectly  known  to  anatomists,  and  publish- 
ed the  description  of  them  on  my  return  to 

♦  Stentor,  Geoffroj. 
t  Atelcs,  G. 
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Eorape*.  When  we  coBsader  the  diineiunons 
of  the  boney  cavity  of  the  akmateg,  and  tlM 
great  number  of  howling  monkeys  that  seai 
fhemfielres  on  a  single  tree  in  the  foreslg  of 
Gniana  and  Cnmana,  we  are  less  astonished  al 
the  force  and  yolume  of  their  blended  voices. 

The  araguato,  which  the;  Tamanac  Indiamr 
call  aravaia'f',  and  the  Maypnres^  marave,  re* 
Sembles  a  young  bear.  It  is  three  feet  long> 
reckoning  from  the  top  of  the  head^  which  iB 
small  and  very  pyramidal,  to  the  beginning  of 
fhe  preh^snsile  tail ;  itf  s  fiir  is  bnshy,  and  of  a 
reddish  brown ;  the  breast  and  belly  are  both 
covered  with  a  fine  hair,  and  not  naked  as  in 
the  mono  Colorado^  or  -  alauo^e  roux  of  Bnffbn, 
which  W6   carefully  examined,  in  going  from 

^  Zoolog.  Obs.,  V.  i,  p.  8,  pL  4,  No.  9. 

t  Goniara  (Hist,  general  de  hi  Ind^^  cap.  80^  p.  104).  Ffl|r 
Pedro  SidiOQ  (Koikum  de  la  Conquiita  de  Tierra  Firme,  1626; 
not.  4,  c.  25,  p.  317),  wd  Father  Canlin  {Hist,  Car^  p,  33)« 
describe  this  mookey  by  the  names  of  aranata^  and  araguato. 
In  both  names  we  easily  discover  the  same  root  The  v  has 
jbeen  transformed  into  g  and  n.  The  name  of  arabata,  which 
Oomilla  gtires  to  the  howling  apes  of  the  Lower  Oronoko, 
aad  which  Mr.  Geoffiroy  t)iinks  belongs  to  the  s.  straninea 
of  Great  Pai^,  is  stfll  the  same  Tamanae  word  orfm^o. 
This  identity  of  names  ought  not  to  surprise  us.  We  shall 
soon  see,  that  the  language  of  the  Chayma  Indians  of  Cu* 
mana  is  one  of  the  numerous  branches  of  the  Tamanac  Ian? 
gnage,  and  that  the  latter  is  connected  with  the  Caribbep 
liuigiiage  of  the  Lower  Oronoko, 
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Carthagena  to  Santa  Fe  de  Bogota.    The  fhee 
of  the  araguato  is  of  a  blackifih  blue,  and  co> 
yered  with  a  fine  and  wrinkled  skin ;  it's  beard 
is  pretty  long ;  and,  notwithstanding  the  direc* 
taon  of  the  facial  line,  the  angle  of  which  is  only 
of  thirty  degrees,  the  araguato  has  in  the  look, 
and  in  the  expression  of  the  countenance,  at 
much  resemblance  to  man,  as  the  marimcMide 
(s.  belzebuth,  Bresson)  and  the  capuchin  of  the 
Qronoko  (s.   chiropotes).      Among  thousands 
ot  araguatoes^  which  we  observed  in  the  proir 
Tinces  of  Cumana,  Caraccas,  and  Guiana,  we  ne* 
ver  saw  any  change  in  the  reddish  brown  fur  of 
the  back  and  shoulders^  whether  we  examined 
individuals,  or  whole  troops.     It  appeared  to 
me  in  general,  that  variety  of  ookmrs  is  less  fire*' 
quent  among  monkeys  than  naturalists  thii\k  *. 
They  are  in  particular  very  rare  among  those 
iqiecies,  that  live  in  society. 

The  araguato  of  Caripe  is  a  new  species  of 
the  genus  ^tentor,  that  I  have  described  undet 
the  name  of  alouQte  ourse,  sbma  ursina.  I  pre- 
ferred this  name  to  those  I  might  have  derived 
from  the  colow  of  it's  fur;  and  I  was  so  mucii 
the  more  inctined  to  this,  as  a  passage  ot  Pho^ 
tins  shows,  that  the  Greeks  were  already  ac* 
quainted  with  a  hairy  monk^  under  the  name 
of  arctopith€€o$.    Our  araguato  differs  equally 

*  Spix,  ia  IW  Vt«.  of  tiM  AescL  of  tf  anich,  1815,  j;.  340. 
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from  the  (marine  (s.  guariba)  and  the  alouate 
roux  (s.  scDiculus,  old  man  of  the  woods).  ItV 
'  eye,  voice,  and  gait,  denote  melancholy..  I  have 
seen  young  araguatoes  brought  up  in  Indian 
huts.  They  never  play  like  the  little  sagoins, 
and  their  gravity  was  described  with  much 
simplicity  by  Lopez  de  Gomara,  in  the  begin- 
ning of  the  sixteenth  century.  "  The  Aranata 
de  los  Cumaneses^  says  this  author,  ''  has  the 
£Lce  of  a  man,  the  bea^d  of  a  goat,  and  a' 
grave  behaviour,  homrado  gesto!*  I  have  already 
observed,  in  another  part  of  this  work,  that 
monkeys  are  more  melancholy  in  proportion  as 
they  have  more  resemblance  to  man.  Their 
petulant  gaiety  diminishes,  as  their  intellectual 
&culties  appear  to  mcrease  *. 

We  stopped  to  observe  the  howling  monkeys,  , 
which,  to  the  number  of  thirty  or  forty,  crossed 
the  road,  by  passing  in  a  long  file  from  one  tree 
to  another  upon  the  horizontal  and  intersecting 
branches.  While  this  new  sight  fixed  our  at- 
tention, we  met  a  troop  of  Indians  going  toward 
the  mountains  of  Caripe.  They  were  quite 
ned^ed,  as  are  generally  the  natives  of  this 
country.  The  women,  laden  with  pretty  heavy 
burdens,  closed  the  march ;  the  men  were  all 
armed,  even  the  youngest  children,  with  bows 
and  arrows.     They  marched  in  silence,  their 

*  Obs.  Zoolog.,  Yol.  i,  p«  320  and  d56,  pi.  89. 
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tjres  fixed  on  the  ground.  We  endearoured  to 
learn  from  them  whether  we  were  yet  far  from 
the  Mission  d  Santa  Cmz,  where  we  intended 
pasting  the  night.  We  were  overcome  with 
fetigne,  and  tormented  with  thirst.  The  heat 
increased  as  the  storm  drew  near^  and  we  had 
not  met  with  a  single  spring  on  the  way.  The 
words  si  Poire,  no  Pahre,  which  the .  Indians 
continually  repeated,  made  us  think  they  un-- 
derstood  a  little  Spanish.  In  the  eyes  of  a  na^- 
tive  every  white  man  is  a  monk,  a  Pa^e  * ;  for 
in  the  Missions  the  colour  of  the  skin  charac^ 
tenses  the  monk,  more  than  the  colour  of  the 
garment.  We  in  vain  pestered  them  with  our 
questions  on  the  length  of  the  way :  they  an-- 
swered,  as  if  by  chance,  si  and'no,  without  our 
bdng  able  to  attach  any  precise  sense  to  their 
replies.  This  made  us  the  more  impatient,  as 
their  smiles  and  gestures  discovered  their  inten-  . 
tion  of  satisfying  us ;  and  the  forest  seemed  at 
every  step  to  become  thicker.  We  separated 
at  last;  the  Indian  guides,  who  understood 
the  Chayma  tongue,  being  able  to  follow  us  ionly 
at^a  distance,  because  the  beasts  of  burden  fdl 
at  every  step  in  the  ravines. 

After  several  hours  march,  continually  de- 
scending on  blocks  of  scattered  rock,  wcfound 

*  Id  Modern  Greece,  tl^  monks  are  commoiily  6alled 
*  good  old  men ,  kahghtroL 
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•QtselvQS  nnekpectedly  at  the  tnA  of  the  foitsi 
of  Santa  Maria.  A  savaQtlah^  the  verdure  of' 
of  which  had  been  renewed  by  the  winter  rains^ 
ftretched  before  us  farther  than  the  eye  could 
reach.  On  the  left,  we  discovered  a  narrow 
valley,  which  ended  at  the  mountains  oif  Gua« 
charo.  The  bottom  of  this  vaUey  is  covered 
with  a  thick  forest.  The  eye  looked  down  on 
the  topi^  of  the  trees,  which,  at  eight  hundred 
ficet  below  the  road,  formed  a  carpet  of  verdure 
ofa,  dark  and  uniform  tint.  The  openings  in 
the  forest  appeared  like  vast  funnels,  in  which 
we  distinguii^ed  by  their  elegant  forms  and  ' 
pinnated  leaves  the  palms  praga  and  irasse* 
But  what  renders  this  spot  eminently  pictur- 
esque is  the  aspect  of  the  Sierra  del  Guacharo. 
Ifs  northern  slope,  which  looks  toward  the 
Gulf  of  Cariaco^  is  abrupt ;  it  displays  a  wall 
of  rocks,  an  almost  vertical  profile,  the  height 
of  which  exceeds  3000  feet.  The  vegetation 
that  covers  this  wall  is  so  scanty,  that  the  eje 
can  follow  the  lines  of  the  cakareous  strata* 
The  summit  of  the  Sierra  is  flattened,  and  it  is 
only  at  it's  eastern  extremity,  that  the  majes^ 
tic  peak  of  the  Guacharo  rises  Hke  an  inclined 
pyramid.  It's  form  reminds  us  of  the  needles 
and  horns  *  of  the  Alps.      As  most  mountains    ^ 

*  We  found  in  it  the  pMpalum  cmgugatam,  p.  scppariura^ 
iiolepis  junciformis,  &c 
t  Schreckhoerner^  Fipsteraarhori, 
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idth  atmpt  dopes  appear  more  lofky  tfaui  thef 
really  are^  we  need  not  be  surprised,  that  ftte. 
Cruacharo  is  sapp&Bed  in  the  Misstoas  to  be  a 
lieigfat  OYeiiookiDg  the  Tarimiqiiiri  and  Bri* 
jgantine. 

The  sasrannah  we  crossed  to  the  Indian  niU 
iage  of  SaffiUi  Cmz  is  composed  of  several 
mooth  flats,  lying  above  each  other  in  steps* 
This  geological  phenomenon,  which  is  repeated 
under  every  climate,  seems  to  indicate  a  long 
abode  of  the  waters  in  basins,  that  have  pomv 
ed  them  from  one  to  the  other.  Hie  calcareona 
Kaek  no  longer  appears,  but  is- covered  wilh  a 
thick  layer  of  mould.  The  last  time  we  saw  it 
in  the  forest  of  Santa  Maria,  it  was  sjiigfatly 
porous,  and  looked  more  like  the  limestone  of 
Comanacoa  than  that  of  Caripe.  We  there 
fbund  brown  iron  ore  disseminated  in  patches, 
Mid,  if  we  were  not  decdved  in  our  obsara* 
tion,  a  comu  ammonis,  which  we  could  not 
succeed  in  our  attempt  to  get  out.  It  was 
seven  inches  diameter.  Tliis  £Eict  is  so  much 
the  more  important,  as  in  this  part  of  America 
we  have  nev^  seen  ammonit^e.  The  Mission 
of  Santa  Cruz  is  situate  in  the  midst  of  the 
plain.  We  reached  it  toward  the  evening,  suf* 
fering  much  with  thirst,  having  travelled  nearly 
eight  hours  without  finding  water.  The  ther* 
mometer  kept  at   26*;    accordingly  we  were 
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fiot  more  than  190  toises  above  die  level  of  the 
iea. 

We  passed  the  night  under  one  of  those  aju* 
pas,  which  are  called  King's  houses,  and  which, 
as  I  have  already  said,  serve  as  tamboes  or 
caravanserays  to  travellers..  The  rains  pre- 
vented any  observations  of  the  stars ;  and  the 
next  day,  the  23rd  of  September,  we  continued 
our  descent  toward  the  Gulf  of  Cariaco.  Be- 
yond Santa  Cruz  a  thick  forest  begins  anew; 
and  in  it  we  found,  under  tufts  of  nielastomas, 
a  beautiful  fern,  with  osmundia  leaves,  which 
forms  a  new  genus  of  the  order  of  the  polypo- 
diaceous  plants  *. 

Having  reached  the  mission  of  Catuaro,  we 
were  desirous  of  continuing  our  journey  toward 
the  east  by  Santa  Rosalia,  Casanay,  San  Jose^ 
Carupano,  Rio  Carives,  and  the  mountain  of 
Paria ;  but  we  learnt  with  great  regret,  that  the 
torrents  of  rain  had  already  rendered  the  roads 
impassable,  and  that  we  should  run  the  risk  of 
losiUg  the  plants  we  had  already  gathered.  A 
rich  planter  of  cacao-trees  was  to  accompany 
us  from  Santa  Rosalia  to.  the  port  of  Carupano; 
but  we  were  informed  in  time,  that  his  affairs 
had  called  him  to  Cumana,  and  we  resolved  in 
oonsequence  to  embark  at  Cariaco,  and  reti^ra 
direcUy  by  the  Gulf,  instead  of  passing  between 

*  Polvbotiia. 
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ille  Island  of  Margaretta-^nd  the  isthmus  of 
Araya.    The  Mission  of  Catuaro  is  situate  on  a 
very  wild  spot.    Trees  of  full  growth  still  sur* 
round  the  church,    and  the  tigers  come  by 
night  to  devour  the  fowls  and  hogs  belonging 
to  the  Indians.    We  lodged  at  the  dwelling  of 
the  priest,  a  monk  of  the  congregation  of  the 
Observance,  to  whom  the  Capuchins  had  confid* 
ed  the  Missioji,  because  priests  of  their  own 
community  were  wanting.    He  was  a  doctor  of 
divinity,  a  little  meagre  man,  and  of  petulant 
vivacity.    He  talked  to  us  continually  of  the 
la^-suit  in  Which  he  was  engaged  with  the  su- 
perior of  his  convent,  of  the  hatred  of  his  bre* 
tfaren,  and  the  ii^ustice  of  the  alcaides,  who, 
without  atiy  respect  for  the  privileges  of  his 
rank,  had  thrown  him  into  a  dungeon.    Not* 
withstanding  these  misadventures,  he  retained 
an  unfortunate  predilection  for  what  he  called 
meti^hysical  questions.    He  wished  to  know 
What  I  thought  of  free-will,  of  the  means  of  dis- 
eng^ng  spirits  from   their  corporeal  prison, 
and,  above  all,  my  opinion  on  the  souls  of  ani- 
mals, of  which  he  had  formed  the  most  singu-* 
lar  ideas.    After  having  just  traversed  forests 
in  the  rainy  season,  a  man  feels,  little  taste  for 
these  kinds  of  speculations.    Every  thing,  how- 
ever, wa$  extraordinary  in  this  Mission  of  Ca- 
tuaro, even  the  house  of  the  vicar.  '  It  had  two 
6tories,and,  on  this  account,  had  been  the  subject 
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of  violent  disputes,  between  the  ecclesiastic  and 
3ecular  authorities.  The  prefect  of  the  Capu- 
ichins,  thinking  it  too  sumptuous  for  a  missionary, 
endeavoured  to  force  the  Indians  to  demolish  it. 
The  governor  had  strenuously  withstood  this 
demolition ;  and  his  counsel  prevailed  against 
the  monks.  I  mention  these  facts,  though  of 
little  inportance  in  themselves,  because  they 
make  us  acquainted  with  the  interior  spirit  of 
the  Missions ;  wMch  is  not  always  so  peaceable, 
as  is  supposed  in  Europe. 

At  the  Mission  of  Catuaro  we  met  the  Corre^ 
gidor^  of  the  district,  an  amiable  man,  and  of 
a  cultivated  mind.  He  gave  us  three  Indians, 
who,  armed  with  their  machetes^  were  to  pre- 
cede us,  and  cut  a  way  through  the  forest. 
In  this  countiy  so  little  frequented,  the  power 
of  vegetation  is  such  at  the  period  of  the  great , 
rains,  that  a  man  on  liorseback  passes  with 
difficulty  through  narrow  paths,  covered  with 
lianas,  and  intertwining  branches.  To  our  great 
regret,  the  missionary  of  Catuaro  \Vould  abso- 
lutely conduct  us  to  Cariaco.  We  could  not 
refuse ;  iie  tonnented  us  no  longer  with  his  re- 
veries on  the  souls  of  animals,  and  the  freewill 
of  man ;  he  had  now  to  entertain  us  on  a  sub- 
ject far  more  pei'plexing.  The  movement  to- 
ward independence,  which  had  nearly  broken 

*  Don  Alexandro  Mexia. 
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out  at  Caraccas  in  1798^  had  been  preceded 
and  folloii^ed  by  great  agitation  among  the 
slaves  at  Coro,  Maracaybo,  and  Cariaco.  At 
the  last  of  these  places  an  unfortunate  negro 
had  been  condemned  to  die,  and  our  hoist,  t)ie 
vicar  of  €atuaro,  went  thither  to  offer  him-  the 
assistance  of  his  ministry.  How  long  did  this 
road  appear  to  us,  during  which  we  could  not 
escape  conversations  on  *^  the  necessity  of  the 
slave  trade,  on  the  innate  wickedness  of  the 
blacks,  and  the  benefit  they  deiwed  from  their 
state  of  slavery  among  the  christians  T 

The  mildness  of  the  Spanish  legislation  com- 
pared with  the  Black  Code  of  the  greater  part 
of  other  nations  that  have  possessions  in  either 
India,  cannot  be  denied.  But  such  is  the  state 
of  the  negroes,  dispersed  in  places  scarcely  be* 
gnu  to  be  cultivated,  that  justice,  Tar  from  effi- 
caciously protecting  them  during  their  lives^ 
cannot  even  punish  acts  of  barbarity,  that  have 
caused  thdr  death.  If  an  inquiry  be  attempt- 
ed, the  death  of  the  slave  is  attributed  to  the 
bad  state  oi  his  health,  to  the  influence  of  a 
warm  and  humid  climate,  to  the  wounds  which 
he  has  received,  but  which,  it  is  asserted,  were 
neither  deep  nor  dangerous.  The  civil  authority 
is  powerless  with  respect  to  whatever  constitutes 
domestic  slavery ;  and  nothing  is  more  illusory 
than  the  effect  so  much  vaunted  of  those  laws, 
which  prescribe  the  form  of  the  wbip,  and  the 
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ftufitber  of  lashes  which  it  is  permitted  to  give 
at  a  time.  Persons  who  have  not  liyed  in  the. 
colonies^  or  have  inhabited  only  the  West  India 
islands^  believe  in  general,  that  the  interest  of 
.the  master  in  the  preservation  of  his  slaves  must 
render  theii"  condition  so  much  the  milder  as  their 
number  is  less' considerable.  Nevertheless,  even 
&t  Cariaco,  a  few  weeks  before  my  arrival  in 
the  province,  a  plantery  who  had  only  eight  ne- 
.groes,  killed  six  by  beating  them  in  the  most 
barbarous  manner.*  He  thus  voluntarily  de*' 
stroyed  the  gi*eater  part  of  his  fortune^  Two 
of  his  skLvcSs  expired  on  the  spot^  He  embark- 
ed with  four,  who  seemed  more  robust,  for  the 
Port  of  Cumana,  but  they  died  on  the  passage. 
This  act  Of  cruelty  had  been  preceded  in  the 
same  year  by  another,  the  circumstances  of 
which  are  equally  horrible.  Such  great  crimes 
remain  almost  always  unpunished;  the  spirit, 
that  dictated  the  laws,  i»  not  that  which  pre* 
sides  over  their  execution.  The  goveiHor  of 
Cumana  was  a  just  and  humane  man ;  but  the 
judiciary  forms  are  prescribed,  and  the  powef 
of  the  governor  does  not  extend  to  a  reform  of 
abuses,  which  are  almost  inherent  in  evety  sy&« 
tem  of  European  colonization. 

The  road  we  followed  across  the  forest  of 
Catuaro  resembles  the  descent  of  the  mountain 
Santa  Maria;  and  the  most  difficult  passages 
are  called  here  also  by  names  equ^y  whimsi* 
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eaL  We  walked  as  in  a  narrow  furrow,  scoop, 
ed  Ottt  by  torrents,  and  filled  with  fine  and 
tenacious  clay.  The  mul^s  lowered  their  crup** 
per,  and  slid  down  the  steepest  slopes.  This  ^ 
descent  is  called  Saca  Manteca,  on  acco^nt  of 
the  consistence  of  the  mud,  which  is  like  but- 
.  ter.  The  danger  of  the  descent  is  nothing,  ow-^ 
ing  to  the  great  address  of  the  mules  of  this 
country.  The  clay,  which  renders  the  soil  so 
slippery,  is  produce^j  by  the  frequent  layers  of 

*  sandstone  and  schistose  clay  crossfng  the  bluish- 
gray  alpine  limestone.  This  last  disappears  as 
we  draw  nearer  to  Cariaco.  When  we  reached 
the  mounUdn  of  Meapira,  we  found  it  form^ 
in  great  pait  of  a  white  limestone,  filled  with 
pelagic  petrifactions,  and  appearing  to  belong, 
as  is  proved  by  the  grcdns  of  quartz  ag^luti> 
nated  in  the  mass,  to  the  great  formation  of 
the  seacoast  breccia*.  We  descend  this  moun- 
tain on  the  strata  of  the  rock,  the  section  of 
which  forms  steps  of  unequal  height.  It  is  a 
real  chemin  des  icheUes,  Farther  on,  going  out 
of  the  forest,  we  reach  the  hill  of  Bti^MwistaJi'. 
This  hill  is  worthy  of  the  name  it  bears ;  since 
from  it  may  be  seen  the  town  of  Caiiaco,  in  the 
midst  of  a  vast  plain  filled  with  plantations^ 
huts,  and  scattered  groups  of  cocoa  pakns.    To. 

*  See  p.  lOy  of  this  Tolumei  for  an  accoimt  of  this  sand* 

•  stone  or  calcareous  paddingstone  formation. 

t  Moontain  of  the  Fine  Prosjpect 
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the  west  of  Cariaco  extends  the  wide  gulf, 
which  a  wall  of  rock  separates  from  the  ocean : 
and  toward  the  east  are  seen  Uke  bluish  clouds^ 
the  high  mountains  of  Paria  and  Areo*.  Thta 
is  one  of  the  most  extensive  and  magnificent 
prospects^  that  can  be  enjoyed  on  the  coast  of 
New  Andalusia. 

In  the  town  of  Cariaco  we  found  a  great 
part  of  the  inhabitants  confined  to  their  ham-. 
mocks>  and  sick  of  intermittent  fevers.  These 
fevers  assume  in  autumn  a  formidable  charac- 
ter, and  run  into  pernicious  dysenteries.  When 
we  consider  the  extreme  fertility  of  the  sur- 
rounding plains,  their  moisture,  and  the  mass 
of  vegetables  that  cover  them,  we  may  easily 
conceive,  why,  an^id  so  ndany  decompositions 
of  organic  matter,  the  inhabitants  do  not  enjoy 
that  salubrity  of  air,  which  characterises  the 
dry  country  of  Cumana.  It  is  difficult  to  find 
under  the  torrid  zone  a  great  fecundity  of  soil, 
fi:^quent  and  long  continued  rains,  and  an  ex- 
traordinary luxury  of  vegetation,  without  these 
advantages  being  counterbalanced  by  a  climate 
more  ot  less  feital  to  the  health  of  white  ,men. 
The  same  causes,  which  preserve  the  fertility 
of  the  earth,  and  accekrate  the  growth  of 
plants,  produce  gazeous  emanations,  that  min- 
gle with  the  atmosphere^  and  impart  to  it  noxi- 

l  Sierra  de  Jreo^  and  Montana  de  Paria. 
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ous  properties.  We  shall  often  have  occasion 
to  remark  the  coincidence  of  these  phenomena^ 
when  we  come  to  describe  the  culture  of  the 
chocolate  tree  *,  and  the  banks  of  the  Oronoko, 
where  in  some  parts  the  natives  themselves  are 
seasoned  to  the  climate  with  difKcuIty.  In  the 
valley  of  Cariaco,  the  insalubrity  of  the  air  does 
not  depend  solely  on  the  general  causes,  we 
have  just  pointed  out :  the  peculiar  influence  of 
local  circumstances  is  also  felt.  It  will  not  be 
uninteresting  to  examine  the  nature  of  this 
ground,  which  separates  the  Gulf  of  Cariaco 
from  that  of  Paria. 

The  chain  of  calcareous  mountains  of  the 
Brigantine  and  the  CocoUar-f-  sends  off  a  con- 
siderable branch  to  the  north,  which  joins  the 
primitive  mountains  of  the  coast.  This  branch 
bears  the  name  of  Sierra .  de  Meapira ;  but  to* 
ward  the  town  of  Cariaco  it  is  called  Cerro 
grande  de  Cariaco.  It's  mean  height  did  not 
appear  to  me  more  than  150  or  200  toises.  It 
was  composed,  where  I  could  examine  it,  of  the 
calcareous  breccia  of  the.  seacoast.  Marly  and 
calcareous  beds  alternate  with  other  beds  con- 
taining  grains  of  quartz.  It  is  a  very  striking 
phenomenon  for  those  who  study  the  relievo  of 
a  country,  to  see  a  transverse  ndge  connect  at 

*  Theobroma  cacao. 

t  Nearly  o**  42'  east  from  the  meridian  of  Cumana, 
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fight  aiig!es  two  parallel  ridges,  of  which  one, 
the  more  southern,  is  composed  of  secondary 
rocks^  and  the  other,  the  more  northern,  c£ 
primitive  rocks*  The  latter,  which  we  have 
already  described  in  otir  excursion  to  the  per 
ninsula  of  Araya^  presents,  nearly  as  far  a5 
the  meridian  of  Carupano^  only  maca*slate ;  but 
to  the  east  of  this  point,  where  it  communicates 
by  a  transverse  ridge  (the  Sierra  "de  Meapira) 
with  the  limestone  range,  it  contains  lamellar 
gypsum -f*^  compact  limestone,  and  other  roC^ks 
of  secondary  formation.  It  might  be  suppos^5 
that  it  is  the  southern  ridge  that  has  given  these 
rocks  to  the  northern* 

When  standing  on  the  summit  of  the  Cerro 
del  Meapira^  we  see  the  mountain  cun^nts  run 
on  one  side  ta  the  Gulf  of  Paria,  and  on  the 
other  to  the  Gulf  of  Cariaco.  To  the  east  and 
west  of  the  ridge  there  are  low  and  marshy 
grounds,  which  spread  out  without  interruption; 
and  if  it  be  admitted,  that  both  gulfs  owe  their 
origin  to  the  sinking  down  of  the  earthy  and 
rents  caused  by  earthquakes,  we  must  suppose^ 
that  the  Cerro  de  Meapira  has  resisted  the  con- 
vulsive movements  of  the  globe,  and  hindered 
the  waters  of  the  Gulf  of  Paria  from  ui^Uog 
with  those  of  the  Gulf  of  Cariaco.    Without 


*  See  ToL  ii>  p.  262. 

t  Near  Onira  md  Caropano. 
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tkis  rocky  dyke^  the  isthmus  itself  in  all  pro*- 
habihty  would  upt  exist.    From  the  castle  pf 
Araya  as  &?  as  Cape  Paria,  the  whole  mass  of 
(he  mountains  of  this  coast  would  form  a  nar- 
row island^  parallel  to  the  island  of  Santa  Marr 
garetta^  and  four  times  as  long.    It  is  not  only 
the  inspection  of  the  ground,  and  consideratipna 
drawn  from  it's  relievo,  which  confirm  these 
assertions;  fi  simple  view  of  the  configuration 
pf  the  coasts^  and  a  geological  map  of  the  coun- 
try, would  excite  the  same  ideas.    It  appears, 
that  the  island  of  Mjaigaretta  has  hjsen  heretOr 
fore  contiguous  to  the  coast  chain  of  Araya, 
by  the  penii^sula  of  Chacopat^,  and  the  Carrib- 
bee  islands,  Lobo  and  Coche,  in  the  same  manr 
ner  as  this  chain  is  still  to  that  of  CocoUar  and 
Caripe  by  the  ridge  of  Meapira. 

In  the  present  state  of  things,  we  see  the.  hu- 
mid places,  which  stretch  themselres  to  the 
east  and  west  of  the  ridge,  and  which  bear  the 
ipiproper  names  of  the  valpes  San  Bonifistcio  and 
Cariacp,  enlarge  themselves  by  gaining  on  the 
sea.  The  waters  retire,  and  these  changes  of 
the  shore  are  very  remarkable,  more  particu^ 
larly  on  the  coast  of  Cumana.  If  the  level  pf 
the  soil  seem  to  indicate,  that  the  two  gulfs,  of 
Cariaco  and  Paria  occupied  formerly  a  much 
more  considerable  space,  we  cannot  doubt,  that 
at  present  the  land  augments  progressively. 
Near  Cumana  a  battery,  which  is  calle4  d^  Ici 
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Bocca^  was  built  in  1791  on  the  very  edge  of 
the  sea ;  in  1799  we  saw  it  veiy  far  in  land.    At 
the  mouth  of  the  Rio  Neveri,  near  the  Morro  of 
Nueva  Barcelona,  the  retreat  of  the  watei'S  is 
still  moi*e  rapid.     This  local  phenomenon   is 
owing  probably  to  the  accumulation  of  sand;  the 
progress  of  which  has  nof  yet  been  sufficiently 
examined.    Descending  the  Sierra  de  Meapira, 
which  forms  the  isthmus  between  the  plains  of 
San  Bonifacio  and  Cariaco,  we  find  toward  the 
east  the  great  lake  of  Putacuao,  which  commu- 
nicates with  the  river  Areo,  and  id  four  or  five 
leagues  in  diameter.    The  mountainous  lands 
that  surround  this  basin  are  known  only  to  the 
natives.    There  are  seen  those  great  boa  ser- 
pents, which  are  known  to  the  Chayma  Indians 
by  the  name  of  guainaSy  and  to  which  they  fa-' 
bulously  attribute  a  sting  under  the  tail.     On 
descending  the  Sierra  de  Meapira  to  the  west, 
we  find  at  first  a  hollow  ground  (tierra  hueca) 
which,  during  the  great  earthquakes  of  1766, 
threw  out  asphaltum  enveloped  in  viscous  pe- 
troleum; farther  on  a  numberless  quantity  of 
hydrosulphurous   thermal    springs  *   are  seen 
springing  up  from  the  soil ;  and  at  length  we 
reach  the  borders  of  the  lake  of  Campoma,  the 
exhalations  from  which  contribute  to  render  the 


•  El  Llano  de  Jguas  calientes,  to  ihe  E.  N.  E.  of  CariacQ* 
at  the  distaQce  of  two  leagues. 
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climate  of  Cariaco  unhealthy.  The  nativeil 
think,  that  the  hollow  is  formed  by  the  ingulfing 
of  the  hot  springs;  and,  judging-by  the  sound 
heard  under  the  feet  of  the  horses,  we  must  con* 
clude,  th^'t  the  subterranean  cavities  are  con« 
tinned  from  west  to  east  nearly  as  far  as  Casar 
nay,  a  length  of  three  or  four  thousand  toises. 
A  little  river,  the  Rio  Azul^  runs  through  these 
plains,  which  are  rent  into  crevices  by  earth* 
quakes,  that  have  a  particular  centre  c^  action^ 
and  seldom  extend  themselves  as  far  as  Cumar 
na.  The  waters  of  the  Rio  Azul  are  cold  and 
limpid ;  they  arise  on  the  western  bank  of  the 
mountain  of  Meapira;  and  it  is  believed,  that 
they  are  augmented  by  infiltrations  fixMn  the 
lake  Putacuao,  which  is  situate  pn  the  other 
side  of  the  chain.  The  latter  river  and  the 
hydrosulphurous  hotsprings  fitU  into  the  Laguna 
de  Campoma  together.  This  is  a  name  given 
to  a  great  meer,  which  is  divided  in  diy  weather 
into  three  basins  situate  to  the  north-west  of  the 
town  of  Cariaco,  near  the  extremity  of  the  Gulf» 
Fetid  exhalations  arise  continually  from  the  stag- 
nant water  of  this  meer.  The  smell  of  sul* 
phuretted  hydrogen  is  mingled  with  that  of 
putrid  fishes,  ^nd  rotting  plants. 

Miasmata  are  formed  in  the  valley  of  Caria- 
co, as  in  the  Campagna  di  Roma ;  but  the  heat 
of  the  climate  of  the  tropics  increases  their  de- 
leterious energy.    These  miasmata  are  proba- 
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bly  ternaty  or  quaternary  combinations  of  azot^ 
phosphorus,   hydrogen^   carbon^   and  sulphur. 
A  five-hundredth  part  of  sulphuretted  hydrogen 
mixed  with  atmospheric  air  is  sufficient^  to  as- 
phyxiate a  dog;  and  the  present  state  of  eudio- 
metry  does  not  afford  us  means  of  appreciating 
gaseous  mhctures,  which  are  more  or  less  hurt- 
ful to  health,  according  as  the  elements  in  in- 
finitely small  quantities  combine  in  different 
proportions.    One  of  the  most  important  ser- 
vices, that  modem  chemistry  has  rendered  to 
physiology,  is  it's  having  taught  us,  that  we  are 
still,  ignorant  of  what  illusory  experiments  on 
the  chemical  composition  and  salubrity  of  the 
atmosphere'  had  led  us  to  admit  fifteen  years 
ago. 

The  situation  of  the  Laguna  of  Campoma  ren-i 
ders  the  north-west  wind,  which  blows  firequent- 
ly  after  sunset,  very  pernicious  to  the  inhabi- 
tants of  the  little- town   of  Cariaco.    It's  in-^ 
fluence  can  be  the  less  doubted,  as  intermit- 
ting fevers  are  seen  to  degenerate  into  typhoid 
fevers,  in  proportion  as  we  approach  the  Laguna, 
which  is  the  principal  focus  of  putrid  miasmata. 
Whole  families  of  free  negroes,  who  have  small 
plantations  on  the  northern  coast  of  the  Gulf  of 
Cariaco,  languish  In  their  hammocks  fix)m  the 
beginning  of  the  rainy  season.      These  inter- 
mittent fevers  assume  a  dangerous  character, 
when  persons,  debilitated  by  long  labour  and 
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copious  perspiration,  expose  themselves  to  th^ 
fine  rains,  that  frequently  fall  toward  the  even^ 
ing.  Nevertheless  the  men  of  colour,  and  par- 
ticularly the  Creole  Negroes,  resist  much  bet^ 
ter  than  any  other  race  the  influence  of  the  cli-^ 
mate.  Lemonade  and  infusions  of  scaparia  dul- 
cis  are  given  to  the  sick;  but  the  cuspare, 
which  is  the  jcinchona  of  Angustura,  is  seldom 
'ttsed. 

It  is  generally  observed,  that  in  these  epide- 
mics of  the  town  of  Cariaco  the  mortality  is 
less  considerable  than  might  be  supposed.  In- 
termitting fevers,  when  they  attack  .the  same 
individual  during  several  successive  years,  al- 
ter and  weaken  the  constitution ;  but  this  state 
of  debility,  so  common  on  the  unhealthy  coasts, 
does  not  cause  death.  What  is  remarkable 
enough  is  the  belief  that  prevails  here  as  in  the 
Campagna  di  Roma,  that  the  air  is  become 
progressively  more  vitiated,  as  a  greater  num- 
ber of  acres  have  been  cultivated.  The  mias- 
mata, which  these  pWns  exhale,  have  however 
nothing  in  pommon  with  those,  which  arise 
from  a  forest  when  the  trees  are  cut  down,  and 
the  sun  heats  a  thick  layer  of  dead  leaves. 
Near  Cariaco  the  country  is  naked,  and  little 
woody.    Can  it  be  supposed,  that  the  mould  ^ 

*  If  this  action  be  boxioqs,  it  certainly  does  not  coniist 
ioleljr  in  that  pyroceM  of  ditoxjrdation,  wblch  I  liave  denio;j^ 
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firesh  stirred,  and  mokiteiied  by  rains,  alters  and 
vitiates  the  atmosphere  more  than  that  thick 
wood  of  plants,  which  covers  an  uncultivated 
soil?  To  these  local  causes  are  joined  other 
causes  less  problematic.  The  neighbouring, 
borders  of  the  sea  are  covered  with  mangroves, 
aviceonias,  and  other  shrubs  with  astringent 
baric.  An  the  inhabitants  of  the  tropics  areac- 
quainted  with  the  noxious  exhalations  of  these 
plants ;  and  they  dread  them  so  much  the  more, 
as  their  roots  and  stocks  are  not  always  under 
water,  but  alternately  wetted  and  exposed  to 
the  heat  of  the  sun*.    The  mangroves  produce 

Btrated  by  numercMis  experiments  on  the  htmus  and  earth  of  a 
dark  colonr  (carboretted).  It  is  perhaps  at  the  time  that 
this  absorption  of  oxygen  takes  place,  and  in  consequence  of 
it,  that,  according  to  the  complicated  action  of  affinities,  these 
deleterious  gaseous  combinations  with  a  double  or  triple 
baais  are  forfned. 

*  The  Creoles  comprehend  the  two  genera,  rhizophora  and 
avicennia,  under  the  name  of  mangrove,  distinguishing  them 
by  the  epithets  Colorado  and  prieto.  The  following -is  a  cata< 
logue^  of  the  social  plants,  that  cover  those  sandy  plains  on 
the  seaside,  and  characterize  the  vegetation  of  Cumana  and 
the  Gulf  of  Cariaco.  Rhizophora  mangle,  avicennia  nitida, 
^|omphrena  flara,  g.  brackkta^  sesuvium  portulacastrum  {vi- 
drio)t  talinum  cuspidatum  (vicho),  t  cumanense,  portulaoca 
pilosa  (sargosu),  p.  lanuginossa,  illecebrum  maritimumfBin' 
plex  cristata,  heliolropium  viride,  h.  latifolium,  verbena 
cuneata,  raollugo  verticillata,  euphorbia  maritima,  convolvu- 
lus cnmanensis.  These  geographical  sketches  of  vegeta- 
tion were  traced  on  the  spot,  by  entering  in  a  journal  under 
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miasmat^  because  they  coataiu,  as  I  have  ob- 
served elsewhere^  vegeto-animal  matter  combin- 
ed with  tannin.  It  is  said,  that  it  would  not 
be  difficult  to  widen  the  canal,  by  which  the 
lake  of  Campoma  communicates  with  the  sea, 
and  give  thereby  an  outlet  to  the  stagnant  wa- 
ters. The  free  Negroes,  who  often  visit  these 
marshy  lands,  affirm,  that  this  drain  scarcely  re- 
quires to  be  deep,  because  the  cold  and  limpid 
waters  of  the  Rio  Azui  are  found  at  the  bottom 
of  the  lake,  so  that  water  drawn  up  fropi  the 
lower  strata  is  potable  and  without  smell. 

The  town  of  Cariaco  has  been  repeatedly 
sacked  in  former  times  by  the  Caribs.  It's  po- 
pulation has  augmented  rapidly,  since  the  pro- 
vincial authorities,  in  spite  of  the  prohibitory 
orders  of  the  court  of  Madrid,  have  often  fa- 
voured- the  trade  with  foreign  colonies.  The 
population  '  has  doubled  in  ten  years ;  and 
amounted,  in  1800,  to  more  than  6000  souls. 
The  inhabitants  are  active  in  the  cultivation  of 
cotton,  which  is  of  a  very  fine  quality,  and  the 

distinct  numbers  the  plants  of  oar  herbals,  which  we  nib* 
seqaently  ascertained.  I  think,  that  this  method  may  be 
recommended  to  travellers :  it  contributes  to  make  l^nown 
the  aspect  of  a  country,  upon  which  the  catalogues  desig*- 
nated  by  the  vague  term  of  F/arof  Jnstruct  us  but  very  imr 
perfectly,  because  they  comprehend  at  once  all  kinds  of 
soil. 
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produce  of  which  exceeds  10,000  quintals^. 
The  capstdes  of  the  cotton  tree,  when  the  wool 
has  been  separated,  are  carefully  burnt;  M 
those  husks^  if  thrown  into  the  river,  and  expOs^ 
ed  to  putrefoction,  yield  exhalations,  which  are 
thought  very  noxious.  The  culture  of  the  cacao^ 
tree  has  of  late  considerably  diminished.  Thifi; 
valuable  tree  bears  only  after  eight  or  ten  yearg. 
It's  fruit  keeps  very  badly  in  the  warehousesr, 
and  becomes  mouldy  at  the  end  of  ^  year, 
notwithstanding  all  thQ  precautions  employed 
for  drying  it.  This  is  a  great  disadvantage  t4 
the  planter.  On  these  coasts  commerce  with 
neutrals  is  sometimes  prohibited,  sometimes 
permitted  under  certain  restrictions,  accord- 
ing to  the  caprice  of  the  ministry  of  Madrid, 
and  the  greater  or  less  courageous  resistance 
of  the  governors.  The  demands  for  the  same 
kind  of  merchandize,  and  the  prices,  which  are 
regulated  by  the  frequency  of  these  demands^ 
undergo  consequently  the  most  sudden  varia- 
tions. The  planter  cannot  take  advantage  of 
these  variations,  because  the  cacao  does  not 
keep  in  the  warehouses.  .  Thus  the  old  trunks 

*  Nouv.  Esp.,  T.  ii,  p.  745.  The  exportation  of  cotton 
In  1800  from  the  two  proTinces  of  Cumaoa  and  Barcelona 
amounted  to  18,000  qaintale;  tlie  port  of  Cariaco  alone 
fumiBhing  lix  or  seven  thousand.  In  1702  the  total  expor- 
tation was  only  3900.  The  mean  price  of  the  quintal  is 
Sjrom  eight  to  ten  piastres. 
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of  the  cacao-trees,  which  do  not  bear  in  general 
after  they  have  ^tood  40  years,  have  not  been 
replaced.  In  1792  it  was  reputed,  that  there 
were  still  254,000  in  the  valley  of  Cariaco  and 
on  the  borders  of  the  Gulf,  At  present  other 
branches  of  culture  are  preferred,  which  yield 
a  profit  the  first  year,  and  the  produce  of  which, 
while  less  slow,  is  of  a  less  uncertain  preserva- 
tion. Such  are  cotton  and  sugar,  which,  not 
being  subject  to  spoil  like  the  cacao,  may  be 
kept,  in  order  to  take  advantage  of  all  the  vari- 
atidns  of  sale.  The  changes,  which  civilization 
and  intercourse  with  foreigners  have  intro- 
duced in  the  manners  and  characters  of  the 
inhabitants  of  the  coast,  have  an  influence  on 
the  marked  preference,  which  they  give  to  dif- 
ferent branches  of  agiiculture.  That  mode- 
ratk>n  of  desires ;  that  patience,  which  endures 
long  expectation;  -that  calmness,  which  sup- 
ports the  dull  monotony  of  solitude ;  are  gra- 
dually  k)st  in  the  character  of  the  Spanish  Ame* 
ricans.  More  enterprising,  more  light  and  ac- 
tive,  they  prefer  undertakings,  the  result  of 

*  which  is  most  speedy. 

It  is  only  in  the  interior  of  the  province,  to 
the  east  of  the  Sierra  de  Meapira,  in  that  unculr 
tivated  country  which  extends  from  Curupano 
by  the  valley  of  San  Bonifacio  toward  the  Gulf  of 
Paria,  thatnewplantationsof  the  cacao-tree  arise. 

•  They  become  there  the  more  productive,  as  the 

VOL.  III.  o 
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lands,  newly  cleared  and  surrounded  by  forests, 
are  in  contact  with  an  atmosphere  more  damp^ 
morestagnfant,  and  more  loaded  with  mephitic  ex- 
halations. We  there  see  fathers  of  families,  attach^ 
ed  to  the  old  habits  of  the  planters,  prepare  for 
themselves  and  their  children  a  slow  and  secure 
fortune.    A  single  slave  is  sufficient,  to  help 
them  in  their  foikloine  labours.    They  clear  the 
soil  with  their  own  hands ;  raise  young  cacacv 
trees  under  the  shade  of  the  erythrinas  or  plan^ 
tains ;  lop  the  grown  trees ;  destroy  the  swarm 
of  worms  and  insects,  that  attack  the  bark,  the 
leaves,  and  the  flowers;  dig  trenches;  and  re- 
solve to  lead  a  wretched  life  for  seven  or  eight 
years,  till  the  cacao-trees  begin  to  bear.    Thirty 
thousand  trees  secure  competence  to  a  family 
for  a  generation  and  a  half.     If  the  culture  of 
cotton  and  coffee  haye  led  to  the  diminution 
of  that  of  caeao  in  the  province  of  Caraccas,  and 
in  the  small  valley  of  Cariaco,  it  must  be  coui- 
fessed,  that  this  last  branch  of  colonial  industry 
has  in  general  increased  in  the  interior  of  the 
provinces  of  New  Barcelona  and  Cumana*. 
The  causes  of  the  progressive  march  of  the' 
cacao-trees  from  west  to  east  may  be  easily  con- 
ceived.   The  province  of  Caraccas  is  the  most 
anciently  cultivated :  and,  under  the  torrid  zone, 

•  InPorme  del  Tesorero  Don  Manuel  Navaretc,  sobre  el . 
projcctado  estanco  de   aguardiente  de  canna,  1792  (manu- 
script). 
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in  proportion  as  a  country  is  longer  cleared/ 
it  becomes  more  denuded  of  trees^  drier,  and 
more  exposed  to  tlie  winds.  These  physical 
changes  are  adverse  to  the  production  of  cacao- 
trees«  Thus  the  plantations,  diminishing  jn  the 
province  of  Caraccas,  accumulate  in  some  sort 
toward  the  east,  on  a  nearly  cleared  and  virgin 
soiL  New  Andalusia  alone  produced  in  1799 
from  eighteen  to 'twenty  thousand  ^n^^^a^  of 
cacao,  at  forty  piastres  the  fanega  in  time 
^  peace,  five  thousand  of  which*  Were  smug- 
gled to  the  island  of  Trinidad.  The  cacao  of 
Cumana  is  infinitely  superior  to  that  of  Guaya- 
quil The  best  is  produced  in  the  valley  of 
San  Bonifacio ;  as  the  best  cacao  of  New  Bar- 
celona, Caraccas,  and  Guatimala,  is  that  of 
Capiriqual^  Uritucu,  and  SocOnusco* 

We  had  to  r^ret,  that  the  fevers  prevalent 
at  Cariaco  hindered  us  from  prolonging  our 
stay  there;  we  were  not  yet  sufficiently  season- 
ed, and  the  planters  themselves,  to  whom  we 

I 

*  The  fhcen  where  tbe  cotture  is  the  most  ahandant  are 

the  valleyi  of  Bio  Caiives»  Carupano,  Irapa,  celebrated  for 
il'a  thermal  waters,  Ohaguarama,  Cumacatar,  Caratar,  Santa 
Itosalia,  San  Boni&cio,  Rio  Seco,  Santa  Isabela,  Pata- 
cutaL  In  1792»  in  all  this  space  thej  reckoned  6iAy  four 
hundred  and  twentj-eight  tboosaod  caeao^trees:  in  1799» 
there  were,  from  official  docameatSy  thaft  I  procared,  near 
a  million  and  a  half.  The  faaega  of  cacao  weighs  one  han- 
djred  and  ten  pounds. 

.o2 
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had  recommendations,  advised  us  to  depart. 
We  found  in  this  town  a  great  number  of  per- 
sons, who,  by  a  certain  ease  in  their  manners^ 
enlargement  of  their  ideas,  and,  I  must  add, 
by  a  marked  predilection  for  the  government 
of  the  United  States,  discovered,  that  they  had 
held  frequent  intercourse  with  foreigners.  There, 
for  the  first  time  in  these  climates,  we  heard 
the  names  of  Franklin  and  Washington  pro- 
tiotinced  with  enthusiasm.  The  expressions  of 
this  etithusiasm  were  mingled  with  complaints 
on  the  actual  state  of  New  Andalusia ;  the  enu- 
meration, often  exaggerated,  of  if  s  natural  riches ; 
and  ardent  and  anxious  wishes,  that  happier 
times  might  arrive.  This  disposition  of  mind 
was  striking  to  a  traveller,  who  had  just  wit* 
nessed,  and  so  near,  the  great  agitations  of  Eu- 
rope. It  foreboded,  as  yet,  nothing  hostile  and 
Violent,  no  determinate  direction.  There  was 
that  degree  of  vagueness  in  the  ideas  and  the 
expressions,  which  characterises  in  nations,  as 
in  individuals,  a  state  of  half  cul^vation,  an 
immature  display  of  civilization.  Since  the 
Island  of  Trinidad  has  become  an  English  co- 
lony, the  whole  of  the  eastern  extremity  of  the 
proNince  of  Cumana,  especially  the  coast  of 
Paria,  and  the  Gulf  of  the  same  name,  have 
changed  their  appearance.  Strangers  have  set- 
tled there,  and  have  introduced  the  cultiva- 
tion of  the  coffee-tree,  the  cotton-tree,  and  the 
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sugar-cane  of  Otaheite.     The  population  has 
greatly  increased  at  Carupano^  in  the  beautiful 
valley  of  Rio  Caripe,  at  Guira,  and  at  the  new 
town  of  Punta  di  Kedra,  built  opposite  Spa- 
nish Harbour,  in  the  island  of  Trinidad.    The 
soil  is  so  fertile  in  the  Golfo  Triste,  that  the 
maize  yields  two  harvests  in  the  year,  and  pro- 
duces  three  hundred  and  eighty  times  the  quan- 
tity sown*.    The  isolated  situation  of  the  settle- 
ments has  favored  the  trade  with  foreign  colonies; 
and  from  the  year  1797  a  revolution  has  taken 
place  in  the  ideas  t>f  the  people,  the  conse- 
quences of  which  would  have  been  long  in  prov- 
ing fiital  to  the  metropolis,  if  the  ministry  had 
not  continued  to  thwart  all  their  interests,  and 
oppose  all  their  wishes.    There  is  a  period  in 
the  contentions  with  colonies,  as  in  almost  aU 
popular  commotions,  when  governments,  if  they 
be  not  blind  respecting  the  course  of  human 
affairs,  may,  by  a  wise  and  provident  modera- 
tion, reestablish  the  equilibrium,  and  avert  the 
storm.    If  they  fail  to  seize  this  period,  if  they 
fancy  they  can  oppose  a  moral  tendency  by 
physical  force,  events  unfold  themselves  irresis- 
tibly, and  the  separation  of  the  colonies  is  ef- 
fected by  a  violence,  that  is  but  so  much  the 
more  fatal,  if  the  mother-country  have  succeed- 
ed during  the  struggle,  in  reestablishing  for  a 

♦  One  dmuda  praduces  in  the  Golfo  Triste,' 32 fmegoi; 
at  Cariaco,  S-5. 
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time  if s  monopolies^  and  ifs  ancient  domina* 
ttion. 

We  embarked  early  in  the  morning  in  hqpe» 
of  crossing  the  Gulf  of  Cariaco  in  the  day* 
The  motion  of  the  waters  ^resembles  that  of  omr 
great  lakes,  when  they  are  gently  agitated  by 
the  winds.  There  are  only  twelve  nautical 
leagues  from  the  place  of  embarkation  to  Cu- 
mana.  On  quitting  the  small  town  of  Cariaco, 
we  proceeded  westward  along  the  river  of  Care- 
nicuar^^  which,  in  a'  straight  line  like  an  artifi- 
cial canal,  leads  through  gardens  and  planta- 
tions of  cotton-trees.  The  whole  of  this  gnmnd, 
a  little  marshy,  is  cultivated  with  the  greatest 
care.  During  our  abode  in  Pern,  the  cultiva- 
tion of  the  coflfee-tree  was  introduced  in  the 
driest  spots.  We  saw  the  Indian  women  wash^ 
ing  their  linen,  along  the  river  of  Cariaco,  with 
the  fruit  of  the  parapara  (sapindus  sapooaria). 
This  operation  is  said  to  be  very  injurious  to  the 
fine  linen.  The  bark  of  the  fruit  produces  vouch 
scum ;  and  the  fruit  is  so  elastic^  that  tfaro^rn 
on  a  stone,  it  bounds  three  or  four  times  to  the 
height  of  seven  or  eight  feet.  Being  of  a  spheric 
cal  form,  it  is  employed  in  making  rosaries. 

We  were  scarcely  embarked,  when  we  had 
to  struggle  against  contrary  winds.  The  rain 
came  down  in  torrents,  and  the  thunder  rolled 
very  near.  Swarms  of  flamingoes,  egrets^  and 
cormorants  filled  the  air^  seeking  the  shore. 
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The  alcatras,  a  lai^  species  of  pelican,  alone 
continued  peaceably  to  fish  in  the  middle  of 
the  Gulf.    There  were  eighteen  passengers  of 
us ;  and  we  had  much  difficulty  to  find  room 
for  our  instruments  and  collections  in  a  narrow 
canoe*,  overloaded  as  it  was  with  raw  sugar, 
plantains,  and  cocoa-nuts.    The  water  was  up 
to  the  boat's  gunwale.    The  Gulf  of  Cariaco  is 
almost  erery  where  forty-five  or  fifty  fiithoms 
deep ;  but  at  it's  eastern  extremity,  near  Cura- 
guaca,  for  an  extent  o(  five  leagues,  the  lead 
does  not  indieate  more  than  three  or  four  fa- 
thoms*     Here  is  found  the  baxo  de  la  Cotna, 
a  sand-bank,  which  at  low  water  appears  like 
a  small  island.    The  canoes  that  carry  pro- 
vision to  Oumana  sometimes  ground  on  this 
bank  i  but  always  without  dangw,  because  the 
sea  there  is  never  rough  or  heavy.    We  crossed 
that  part  of  the  Gulf,  where  hot  springs  gush 
-  firom  the  bottom  of  .the  ^ea.    It  was  the  time 
of  flood,  so  that  the  change  pf  temperature 
was  less  perceptible :  besides,  our  canoe  drove 
too  much  toward  the  southern  shore*    It  may 
be  supposed,  that  strata  of  water  must  be  found 
of  different   temperatures,    according   to   the 
greater  or  less  depth,  and  according  as  the 
mixture  ot  the  hot  waters  with  those  of  the  Gulf 
is  accelerated  by  the  winds  and  currents.    The 

V 
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existence  of  these  hot  springs,  which  we  were 
assured  raise  the  temperature  of  the  sea  through 
an  extent  of  ten  or  twelve  thousand  square  toi- 
ses,  is  a  very  remarkabk  phenomenoB*.  On 
proceeding  from  the  promontory  of  Paria  to- 
ward  the  west,  by  Irapa,  Aquas  Calientes,  the 
Gulf  of  Cariaco,  the  Brigantine,  and  the  valleys 
of  Aragua,  as  far  as  the  snowy  mountains  of 
Merida,  a  continued  band  of  thermal  waters 
is  found  in  an  extent  of  130  leagnes. 

The  contraiy  winds  and  rainy  weather  forced 
us  to  go  on  shore  at  Pericantral,  a  small  fenn 
situate  on  the  south  side  of  the  golf.  The  whole 
of  this  coast,  covered  with  beawtifol  vegetation, 
is  almost  without  cultivation.  There  are 
scarcely  seven  hundred  inhabitants:  and,  ex- 
cept the  village  of  Marignitait>  we  saw  only 
plantations  of  cocoa-trees,  which  are  the  oUves 
of  the  country.  This  pahn-tree  occupies  oa 
both  continents  a  aone,  of  which  the  mean  tem- 

•  In  the  Wand  of  GuaAJoupe.  tlicw  i,  «  foantafa  of  boil- 
tag  water,  that  rashes  out  on  the  beach  (LescaKer,  Joum.  de 
nmne  ton,  67.  p.  379).  Spring,  of  hot  water  rise  from 
tte  bottom  of  the  «.a  in  the  Gnlf  of  Naples,  and  ne«-  Ae 
IsIandj.fPalm«,  i»  the  archipelago  of  the  Canary  Wands, 

t  The  Geographical  Alias  of  Hayn,a  iirficates,  betweei. 
Canaco  and  Cnmana,  a  town  called  Verina,  that  never  ex- 
isted. The  most  recent  maps  of  America  are  loaded  with 
names  of  places,  rirers,  and  mountains,  wiihoot  if,  be?ocr 
po«.bIe  to  discover  the  «,arce  of  these  e.To«,  which  ar! 
baaded  down  from  age  to  age. 
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perature  of  the  year  is  not  below  30**.    It  i«, 
like  the  chamserops  of  the  basin  of  the  Medi* 
terranean,  rf  true  palm-tree  of  the  coast.     It 
prefers  salt  to  fresh  waters ;  and  flourishes  less 
inland,  where  the  air  is  not  loaded  with  saline 
particles^   than  on  the  coasts.     When  cocoa- 
trees  are  planted  in  Terra  Firma,  or  in  the  Mis- 
sions of  the.Oronoko^  at  a  distance  from  the 
sea,  a  considerable  quantity  of  salt^  sometimes 
as  much  as  half  a  bushel,  is  thrown  into  the 
hole  that  receives  the  cocoa-nut.    Among  the 
plants  cultivated  by  man,  the  sugar-cane,  the 
plantain,  the  mammee-apple,  and  alligator-pear 
(laurus  persea),  alone  have  the  property  of  the 
cocoas-tree;  that  of  being  watered  alike  with 
fresh  and  salt  water.      This  circumstance  is 
favourable  to  their  migrations ;  and  if  the  su* 
gar-cane  of  the  shore  yield  a  sirup  that  i^  a 
little  brackish,  it  is  believed  at  the  same  time 
to  be  better  fitted  for  the  distillation  of  spirit^ 
than  the  juice  produced  from  the  canes  in  the 
interior. 

The  cocoa-tree,  in  the  rest  of  America,  is  in 
general  cultivated  around  farm-houses,  to  be 
eaten  as  fruit ;  in  the  Gulf  of  Cariaco,  it  forms 
real  plantations.     At  Cumana,  they  talk  of  a 

*  The  cocoa-tree  grows  in  tlie  northern  hcmiiqphere  from 
the  equator  to  the  latitude  of  28^  Near  the  equator  we  find 
it  from  the  plains  to  700  toises  of  elevation  above  the  IcvqH 
f  f  the  sea. 
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hacienda  de  cocOy  as  of  a  hacienda  de  canna  or 
de  cacao.  In  a  fertile  and  moist  gronnd^  the 
cocoa-tree  begins  to  bear  fruit  in  abundance  the 
fourth  year ;  but  in  dry  soils  it  yields  produce 
at  the  end  of  ten  years  only.  The  duration  of 
the  tree  does  not  in  general  exceed  eighty  cM^a 
hundred  years ;  and  it's  mean  height  at  this  pe- 
riod is  from  seventy  to  eighty  feet*  This  rapid 
growth  is  so  much  the  more  remarkable,  as 
other  palm-trees^  for  instance^  the  mcriche*, 
and  the  palm  of  Sombrero -f,  the  longevity  of 
which  is  very  great,  frequently  do  not  reach 
above  fourteen  or  eighteen  feet  in  sixty  years. 
In  the  first  thirty  w  forty  years,  a  cocoa-tree 
of  the  Oulf  of  Cariaco  bears  every  lunation  a 
cluster  of  ten  or  fourteen  nuts,  all  of  which 
however  do  not  ripen.  It  may  be  reckoned, 
that,  on  an  average,  a  tree  produces  annually 
a  hundred  nut»,  which  yield  eight  fiascos  %  of 
oil.  llie  fiasco  is  sold  for  two  rials  and  a  half 
of  plate,  or  sixteen  pence.  In  Provence,  an 
olive-tree  thirty  years  old  yields  twenty  pounds, 
or  seven  flascoes  of  oil,  so  that  it  produces  some- 
thing less  than  a  cocoa-tree.  There  are  in  the 
Gulf  of  Cariaco  haciendas  of  dgfat  or  nine  thou- 
sand cocoa-trees.    They  resemble,  in  their  pic- 

*  Mauritia  flexoosa. 
t  Corypha  tectorum. 

t  One  Jiiuco  contains  70  or  00  cubic  incbes,  Paris  mea* 
suro. 
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turesque  appearance,  those  fine  plantations  of 
date-trees,  near  I^che,  in  Mnreia,  where  in  one 
square  league  are  fonnd  upwards  of  70,000 
palms<   The  oocoa-tree  bears  firuit  in  abundance 
till  it  is  thirty  or  forty  years  old ;  after  this  age, 
the  produce  diminishes,  and  a  trunk  a  hundred 
years  old,   without  being   altogether   barren, 
yields  very  little  produce.    In  the  town  of  Cu- 
mana  a  great  quantity  of  oil  of  cocoas  is  made, 
which  is  limpid,  without  smell,   and  very  fit 
for  burning.     The  trade  in  this  oil  is  not  less 
brisk  than  that  on  the  coast  of  Afiica  for  palm 
oil,  which  is  obtained  from  the.elays  guineensis, 
and  is  used  as  food.    At  Cumana  I  have  often 
witnessed  the  arrival  of  canoes  laden  with  3000 
cocoa-nuts.     A  tree  in  full  bearing  yields  an 
annual  revenue  of  two  piastres  and  half  (eleven 
shillings  and  tenpence  halfpenny).    But  in  the 
haciendas  of  cocoa,  trees  of  different  ages  being 
mixed,  the  capital*  is  estimated  by  appraisers 
only  at  four  piastres. 

*  These  viAaations  may  lenre  to  tbrow  some  light  on  the 
advantages  derived  from  the  eultare  of  fruit-trees  onder  the 
torrid  zone.  Near  Camana,  a  hanana  is  valoed  by  estima- 
tion at  one  realdepkUa  (6}</.).  A  ni$perOf  or  sapota,  at  10 
piasti-es.  Four  cocoa-nuts,  or  eight  fruits  of  the  niipero 
(achras  sapota)^  are  sold  for  half  a  real.  The  price  of  the 
former  fads' doubled  within  these  twenty  ^^ears,  on  account 
of  the  great  exportation  tliat  has  been  made  to  the  islands. 
A  good  bearing  nispero  yields  the  (armeri  who  can  sdi  tlie 


204 

We  did  not  quit  the  farm  of  Pericantral  till 
after  sunset.  The  south  coast  of  the  Gulf,  co- 
vered with  a  rich  vegetation,  presents  the  most 
agreeable  aspect,  while  the  northern  coast  is 
naked,  dry,  and  rocky.  In  spite  of  this  aridity, 
and  the  failure  of  rain,  which  is  sometimes  felt 
for  fifteen  months  ^,  the  peninsula  of  Araya,  like 
the  desert  of  Canound  in  India,  produces  patil' 
las,  or  water  melons,  that  weigh  from  fifty  to 
.seventy  pounds.  Under,  the  torrid  zone,  the 
vapors  contained  by  the  air  form  about  nine 
tenths  of  the  quantity  necessary  to  it's  satura- 
tion ;  and  vegetation  is  maintained  by  thp  ad- 

friiit  iQ  a  neighbcNiring  town,  near  eight  piastrea  a  year; 
a  bixa  [annotta  tree]  or  a  pomegranate  tree  yields  ooly  one 
piastre.  The  pomegranate  is  much  sought  kder  on  account 
of  the  refreshing  juice  of  it's  fruit,  which  is  preferred  to 
those  of  the  passiflora  or  parcka. 

*  The  rains  appear  to  have  been  more  frequent  at  the  be* 
ginning  of  the  16t}i  century.  'At  least  the  Canon  of  Gra- 
nada, Petrus  Martyr  d^Jnghiera  (De  ReL  Ocean.^  Colonise, 
1574,  p.  93),  speaking  of  the  salt-works  of  Araya,  or  of 
.  Harm,  which  we  have  described  in  the  fifth  Chapter,  men- 
tions showers  {cadentcs  nhbra)  as  a  very  common  phenome* 
non.  The  same  author,  who  died  in  1526  (CancelieH, 
Xotizie  di  Columbo,  p.  212),  affirms,  that  the  Indians 
wronght  the  salt  works  before  the  arrival  of  the  Spaniards. 
They  dried  the  salt  in  form  of  bricks,  and  Petrus  Martyr 
even  then  discussed  the  geological  question,  whether  the 
clayey  soil  of  Haraia  contained  salt  springs,  or  whether  it 
had  been  impregnated  with  salt  by  the  periodical  inundations 
of  the  ocean  for  ages. 
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mirable  property,  which  the  leaves  possess,  of 
attracting  the  water  dissolved  in  the  atmos- 
phero.  We  passed  a  very  indifferent  night  in  a 
narrow  and  deeply  laden  canoe;  and  reached 
the  month  of  the  rrver  Man9anares  at  three  in 
the  morning.  Accustomed  for  several  weeks 
paist  to  the  aspect  of  mountains,  to  a  stormy  sky, 
and  to  gloomy  forests,  we  were  struck  with  the 
invariable  clearness  of  the  air,  the  nakedness 
of  the  soil,  and  the  mass  of  reflected  light,  which 
characterize  the  site  of  Cumana. 

At  sunrise,  we  saw  the  zanturo  vultures  *,  in 
flocks  of  forty  or  fifty,  perched  on  the  cocoa* 
trees.  These  birds  range  themselves  in  files  to 
sleep  together  like  fowls;  and  their  indolence 
is  such,  that  they  go  to  roost  long  before  sun- 
set, and  awake  not  till  after  the  sun  is  above 
the  horizon.  This  idleness  seems  as  if  it  were 
shared  in  those  climates  by  the  trees  with  pen  • 
nate  leaves.  The  mimosas  and  the  tamarinds^ 
close  their  leaves  in  a  clear  and  serene  sky, 
twenty-five  or  thirty-five  minutes  before  the 
setting  of  the  sun,  and  unfold  them  in  the  morn- 
ing when  it's  disk  has  been  visible  for  the 
same  time.  As  I  noticed  pretty  regularly  the 
setting  and  rising  of  the  sun,  in  order  to  ob- 
serve the  effect  of  the  miragey  oi  of  the  terres- 
trial refractions,  I  was  enabled  to  give  continu ; 

♦  Voltiiroura. 
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ed  attention  to  the  phenomenon  of  the  sleep  of 
plants.  I  found  them  the  same  in  the  steppes, 
where  no  irregnlarity  of  the  ground  interrupted 
the  view  of  the  horizon.  It  appears^  that^  ac* 
customed  during  the  day  to  an  extreme  brilli- 
ancy of  lights  the  sensitive  and  other  legumi- 
nous plants  with  thin  and  delicate  leaves  are 
affected  in  the  evening  by  the  smallest  decline 
in  the  intensity  of  the  sun's  rays ;  so  that  night 
b^ns  for  the  vegetables,  there  as  with  us^  be- 
fore the  total  disappearance  of  the  solar  disk. 
But  why,  under  a  zone  where  there  is  scarcely 
any  twilight,  do  not  the  first  rays  of  the  sun 
stimulate  the  leaves  with  so  much  more  force, 
as  the  absence  of  tight  must  have  rendered 
them  more  irritable?  Does  the  humidity  de- 
posited on  the  parenchyma  by  the  cooling  of 
the  leaves,  which  is  the  effect  of  the  nocturnal 
radiation,  prevent  perhaps  the  action  of  the  first 
rays  of  the  Sun  ?  In  our  climates,  the  legumi- 
nous plants  with  irritable  leaves  awake  during 
the  twilight  of  the  mofmng,  before  the  sun  ap- 
pears. 
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CHAPTER  IX- 

Physical  ConsHtutitm  tmd  Manners  of  the  Cha^ 
Tnas, — Their  Languages. — Filiation  of  the  Na- 
tions which  inhabit  New  Atidakisia. — Parian 
gotoes  seen  by  Columbus. 

I  was  unmlling  to  mingle  with  the  narrative 
of  our  joamey  to  the  Missions  of  Caripe  general 
considerations  on  the  different  tribes  of  nativeSi^ 
that  inhabit  New  Andalusia;  on  their  man- 
ners, their  languages,  and  their  common  origpin. 
Having  returned  to  the  spot  from  which  we  se^ 
ottt^  I  GThall  now  bring  into  one  point  of  view 
these  objects,  which  are  so  nearly  connected 
with  the  history  of  the  human  race.  As  we  ad- 
vance into  the  interior' of  the  country,  these 
subjects  will  become  naore  interesting  than  the 
phenomena  of  the  physical  world.  The  north- 
east part  of  equinoctial  America,  Terra  Firma, 
and  the  shore  of  the  Oroonoko,  resemble,  with 
respect  to  the  multipUcity  of  the  nations  that 
inhabit  them,  the  defiles  of  Caucasus,  the  moun- 
tains of  Hindoo-kho,  at  the  northern  extre- 
mity of  Asia,  beyond  the  Tungooses,  and  the 
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Tatars  settled  at  the  mouth  of  the  Lena.  The 
barbarism  that  prevails  throughout  these  differ- 
ent re^ons  is  perhaps  less  owing  to  a  primitive 
absence  of  all  kind  of  civilization,  than  to  the 
effects  of  a  long  degradation:  The  greater  part 
of  the  hordes^  which  we  designate  udder  the 
name  of  savages,  descend  probal^ly  from  nations 
more  advanced  in  cultivation ;  and  how  can  we 
distinguish  the  prolonged  infancy  of  the  human 
race,  if  indeed  it  any  where  exists,  from  that 
state  of  moral  degradation  in  which  solitariness, 
want,'  compulsory  misery,  forced  migrations,  or 
the  rigour  of  the  climate,  obliterate  even  the 
traces  of  civilization  ?  If  every  thing  which  is 
connected  with  the  primitive  state  of  man,  and 
the  first  population  of  a  continent,  could  from 
if  s  nature  belong  to  the  domain  of  histoiy,  we 
should  appeal  to  the  traditions  of  India,  to 
that  opinion  so  often  expressed  in  the  laws  of 
Menou  and  in  the  Ramajan,  which  considers 
savages  as  tribes  banished  from  civil  society, 
and  driven  into  the  forests.  The  word  barbar- 
ous, which  we  have  borrowed  from  the  Greeks 
and  the  Romans,  is  perhaps  only  the  parti- 
cular name  of  one  of  these  rude  hordes  *. 
In  the  New  World,  at  the  beginning  of  it's 

♦  The  Vanraras,  the  Pala\i:as,  the  Sakas,  the  Jawanas.th* 
Kambodschas,  the  Tschinas.  Wilkins,  Heelopad.,  p.  310. 
Bopp,  on  the  Grammatical  System  of  the  Sanscrit,  the  Greek, 
the  Latb,  and  the  Gothic  (in  Gerrran),  1816,  p,  177. 
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conquest^  the  natives  were  collected  into  large 
societies  only  on  the  ridge  of  the  Cordilleras, 
and  th^  coasts  opposite  to  Asia.  The  plains/ 
covered  with  forests,  and  intersected  by  rivers ; 
the  immense  savannahs,  that  extend  toward  the 
east,  and  bound  the  horizon;  presented  to  the 
eye  of  the  spectator  wandering  hordes,  separat- 
ed ]by  the  difference  of  language  and  manners, 
and  scattered  like  the  renuuns  of  a  vast  ship- 
wreck. In  the  absence  of  all  other  documents, 
we  will  try  whether  the  analogy  of  languages^ 
and  the  study  of  the  physical  constitution  of 
man,  will  enable  us  to  group  the  different  tribes, 
to  follow  the  traces  of  their  distant  emigrations, 
and  to  discover  some  of  those  fiEtmily  *  features, 
by  which  the  ancient  unity  of  our  species  is  ma- 
nifested. 

In  the  country,  the  mountains  of  which  we 
have  just  traversed,  and  in  the  two  provinces  of 
Cumana  and  New  Barcelona,  the  natives^  or 
primitive  inhabitants,  still  constitute  half  of  the 
scanty  population.  Their  number  may  be  rec- 
koned at  sixty  thousand ;  of  which  twenty-four 
thousand  inhabit  New  Andalusia.  This  num- 
ber is  very  considerable,  if  it  be  compared  to 
.that  of  the  hunting  nations  of  North  America ; 
but  appears  small,  when  we  consider  those 
parts  of  New  Spain,  in  which  agriculture  has 
existed  more  than  eight  centuries :  for  instance, 
the  intendance  of  Oaxaca,  which  includes  the 

VOL.  III.  p 
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Mixteea  and  the  Tzapoteca  of  the  old  Mexican 
empire.  Thi&  inteodance  is  one  third  smaller 
than  the  two  provinces  of  Cumana  and  Baitse- 
lona  ^ ;  yet  it  contains  more  than  four  hundred 
thousand  natives  of  the  pure  copper  coloured 
race^.  The  Indiana  of  Cumana  do  not  all  live 
assraabled  in  the  Missions,  Some  are  found 
dispersed  in  the  neighbourhood  of  towns^  along 
the  coasts^  to  which  they  are  attracted  by  the 
fisheries,  and  even  in  the  little  farms  of  the 
plains  or  savannahs.  The  Missions  of  the  Arror 
gonese  Capuchins,  which  we  visited,  alone  con- 
tain fifteen  thousand  Indians,  almost  all  of  the 
Chayma  race.  The  villages  however  are  less 
populous  there,  than  in  the  province  of  Barce- 
lona. Their  average  population  is  only  be- 
tween five  or  SIX  hundred  Indians;  while 
more  to  the  west,  in  the  Missions  of  the  Fran- 
ciscans of  Piritoo,  we  find  Indian  villages  of  two 
or  three  thousand  inhabitants.  In  computing  at 
sixty  thousand  the  number  of  the  nativeis  in  the 
provinces  of  Cumana  and  Barcelona,  I  have 
considered  .only  those  who  inhabit  the  main 
land,  and  not  the  Ouayquerias  of  the  Island  of 
Margaretta,  and  the  great  mass  of  the  Guaraou- 
noes,  who  have  preserved,  their  independence  in 

^  Tho  area  of  the  two  provinces  is  6100  square  leagoos, 
•f  29  to  a  degree. 

t  NoHv.  Esj>.,  T.  i,  p.  77,  and  262. 
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the  islands  formed  by  the  Delta  of  theOroonokoJ 
The  ntiinber  of  these  is  generally  reckoned  at  six 
or  eight  thousand ;  but  this  computation  appears 
to  me  to  be  exaggerated.  Except  a  few  families 
of  Guaraounoes,  that  roam  occasionally  in  the 
marshy  grounds*  covered  with  the  moriche 
palm,  between  the  Cano  de  Maaamo  and  the 
Guare^iche,  consequently  on  the  continent  it- 
self, there  have  not  been  for  these  thirty  years 
any  Indian  savages  in  New  Andalusia. 

I  t»e  with  regret  the  word  savage,  because  i% 
indicates  a  difference  of  cultivation  between  the 
reduced  Indian,  living  in  the  Missions,  and  the 
free  or  independent  Indian,  which  is  oSten  belied 
by  facts.  In  the  forests  of  South  America  exist 
tribes  of  natives,  who,  peaceably  united  in  villa- 
ges, obey  chiefs  •^,  cultivate  the  plaintain-trecy 
cassava,  and  cotton  on  a  pretty  extensive  por- 
tion of  ground,  and  employ  this  last  in  weaving 
hammocks.  These  people  are  scarcely  more 
barbarous  than  the  naked  Indians  of  the  Mis- 
sions, who  have  been  taught  to  make  the  sign 
of  the  cross.  It  is  a  very  common  error  in 
Europe,  to  look  on  all  the  natives  not  reduced 
to  a  state  of  subjection,  as  roving  hunters. 
Agriculture  existed  on.  the  continent  long  before 
the  arrival  of  the  Europeans.    It  still  exists  be 

•  Lot  Morkhdlc9» 

t  These  cbielk  are  called  pecanatif  apoto,  of:  sihierene. 
V  2 
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tween  the  Oroonoko  and  the  livcr  of  Amazons^ 
in  open  land  amid  the  forests^  to  which  the! 
missidnaries  have  never  penetrated.  What 
hafi  been  effected  by  the  system  of  the  Missions 
is  an  increased  attachment  to  landed  property, 
the  stability  of  dwellings,  and  a  taste  for  a  more 
calm  and  tranquil  life.  The  progress  however 
19  slow,  and  often  imperceptible,  on  account  of 
the  perfectly  isolated  state,  in  which  the  In- 
dians are  held.  But  it  would  be  to  imbibe 
^Ise  ideas  on  the  actual  condition  of  the  nations 
of  South  America,  to  consider  as  synonimoucF 
the  denominations  of  Christians,  reduced,  and  ci" 
i^ilized ;  and  those  of  pagans,  savages,  and  in- 
deptnd^L  The  reduced  Indian  is  often  us 
little  of  a  christian,  as  the  independent  Indian 
is  of  an  idolater;  both,  occupfied  by  the  wants 
of  the  moment,  discover  a  marked  indifference 
f(tfr  religious  opinions,  and*  a  secret  tendency 
toward  the  worship  of  Nature  and  it's  powers. 
This  woi-ship  belongs  to  the  earliest  infancy 
of  nations ;  it  ^eludes  idols,  and  recognizes 
no  other  sacred  places,  than  grottoes,  valleys, 
and  woods. 

If  the  independent  Indians  hdve  nearly  6Ssh 
fippecLred  for  a  century  past  to  the  north  of  the 
Oroonoko  ahd  the  Apura,  that  is  from  the  snowy 
mountains  of  Merida  to  the  promontory  of  Paria, 
it  must  hot  thence  be  concluded,  that  fewer  na- 
tives exist  at  present  In  those  countries,  than 
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in  the  time  of  the  Bishop  of  Chiapa,  Bartholor 
mew  de  las   Casas.    I  have  alFeady  proved, 
in  my  work  on  Mexico,  the  ma^tude  of  the 
error  of  presenting  as  a  general  fact  the  deSr 
traction  and  diminntion  of  the  Indians  in  the 
Spanish   Colonies*.       There  still    exist  more 
thah  six  millions  of  the  copperrrcoloured  race, 
in  both  America3 ;  and,  though  an  innumera- 
ble quantity  of  tribes  and  of  languages  are  extin- 
guished, or  confounded  together,  it  is  beyond 
a  doubt)  that  within  the  tropics,  in  that  part 
Of  the  New  World  where  civilization  has  pene- 
trated only  since  the  time  of  Columbus,  the 
number  of  natives  has  considerably  inci*ea£ed. 
Two  villages  of  Caribs,  in  the  Missions  of  Piritoo 
or  of  Caron^,  contain  more  families  than  four 
or  five  hordes  on  the  Oroonoko.    The  state  of 
society  among  the  Caribbees,  who  have  preserved 
their  independence,  at  the  sources  of  the  Es- 
quibo,  and  to  the  south  of  the  mountians  of  Pa- 
'caraimo,  sufficiently  proves,  how  much,  even 
among  that  fine  race  of  men,  the  population  of 
the  Missions  prevails  in  number  over  that  of  the 
free  and  confederated  Caribbees.    Besides,  the 
state  of  the  savages  of  the  torrid  zone  is  not 
the  same  as  that  of  the  savages  of  the  Mis- 
souri.   The  latter  have  need  of  a  vast  extent 
of  couutry,  because  they  live  only  by  hunting; 

*  Et  co$a  cwitanic  irte  disminuifendo  por  todiu  paries  el  iif#« 
frnro  dc  lo$  Indiou    (UDoa,  Jf<Hicias  Amer.,  1772;  p.  3«^(), 
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while  the  Indians  of  Spanish  Guiana  plant  cas- 
sava and  plaintains.  A  little  ground  sufficed 
these,  to  supply  them  with  foodi  They  do  not 
dread  the  approach  of  the  whites,  like  the  sa- 
vages of  the  United  States;  who,  progressively 
pushed  behind  the  Alleghany  mountains,  the 
Ohio,  and  the  Missisippi,  lose  thdr  means  of  sub- 
sistence, in  proportion  as  they  find  themselves 
reduced  within  narrower  limits.  Under  the 
temperate  zone,  whether  in  the  pravmcias  inter-^ 
nas  of  Mexico,  or  in  Kentucky,  the  contact  <^ 
the  European  planters  is  become  fatal  to  the 
natives^  because  that  contact  is  immediate. 

These  causes  have  no  existence  in  the  greats 
part  of  South  America.  Agriculture,  under  the 
tropics,  does  not  require  great  extent  of  ground. 
The  whites  advance  slowly. .  The  religious  or- 
ders have  founded  their  establishments  between 
the  domain  of  the  planters,  and  the  territory 
of  the  free  Indians.  The  Missions  may  be  con- 
adered  as  intermediary  states.  They  have  en-, 
croached  on  the  liberty  of  the  natives  no  doubt ; 
but  they  have  almost  every  where  been  advan- 
tageous to  the  increase  of  population,  which 
is  incompatible  with  the  unquiet  life  of  the 
independent  Indians*  As  the  Missionaries  ad* 
vance  toward  the  forests,  and  gain  on  the  na^ 
tives^  the  white  planters'  in  their  turn  seek  to 
invade  from  the  opposite  side  the  territory  of 
the  Missions.    In  this  protracted  struggle,  the 
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secular  arm  continiiQlly  tends  to  urithdraw  the 
reduced  ludiau  from  the  mooastic  hierarchy^ 
and  the  missionaries  gradually  give  way  to 
vicars.  The  whitas,.  and  the  caste  of  mixed 
bloody  fiivoured  by  the  corregidorsy  establish 
themselves  among  the  Indians.  The  Missions 
become  Spanish  villages,  and  the  natives  lose 
evai  the  remembrance  of  their  natural  idiom. 
Such  is.  the  progress  ot  civilization  from  the 
coasts  toward  the  interior;  a  slow  progress, 
shadtled  by  the  passions  of  man,  but  sure,  and 
uniform. 

The  {NToviooes  of  New  Andalusia  and  Barce^ 
lona,  comprehended  under  the  name  of  Gaviemo 
dc  Cumanay  contain,  in  their  present  p<^mla- 
lion,  more  than  fourteen  tribes.  Those  in  New 
Andalusia  are  the  Chaymas,  Guayquerias,  Pari- 
agotoes,  Qtiaquas,  Aruaoas,  Caribbees,  and  Gua^ 
raounoes ;  in  the  province  of  Barcelona,  Cu- 
managotoes,  I^nkas^  Caribbees,  Piritoos,  To- 
moozas,  Topocuares,  Chacopatas,  and  Guari- 
Vas.  Nine  or  ten  of  ^ese  fourteen  tribes  con- 
sider themselves  as  of  a  race  entirely  different. 
The  exact  number  of  the  Guaraounoes,  who 
make  their  huts  on  the  trees  at  the  mouth  of 
the  Oroonoko,  is  unknown ;  that  of  the  Guay- 
querias, in  the  suburbs  of  Cuman^  and  in  the 
peninsula  of  Araya,  amounts  to  two  thousand. 
Among  the  othw  Indian  tribes,  the  Chaymas  of 
the  mountains  of  Caripe,  the  Caribs  of  the  souths 
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ern  savannahs  of  New  Barcelona,  and  the  Cu-. 
nianagatoes  in  the  Missions  of  Phitoo,  are  the 
most  numerous.  Some  families  of  Gnaraou-r 
noes  have  been  reduced  into  Missions  on  the 
left  bank  of  the  Oroonoko,  where  the  Ddta 
begins  to  be  formed.  The  language  of  the  Gua- 
raounoes  and  that  of  the  Caribs^  of  the  Cu- 
managotoes  and  of  the  Chaymas,  are  the  most 
general.  We  shall  presently  see,  that  they  seem 
to  belong  to  the  same  stock ;  and  that  they 
exhibit  in  their  grammatical  forms  those  inti-- 
mate  affinities,  which,  to  use  a  comparison  taken 
from  languages  more  known,  donnect  the  Greek, 
Che  German,  the  Persian,  and  the  Sanscrit. 

Notwithstanding  thesfe  affinities,  we  must 
consider  the  Chaymas,  the  Guaraounoes,  the  fca- 
ribbees,  the  Quaquas,  the  Aruacas  or  Arrawawks, 
and  the  Cumanagotoes,  as  different  nations. 
I  would  not  venture  to  affirm  the  same  thing 
pf  the  Guayquerias,  the  Pariagotocs,  the  Piri- 
toos,  the  Tomoozas,  and  the  Chacopatas.  The 
Guayquerias  themselves  admit  the  analogy  of 
their  language  with  that  of  the  Guaraounoes. 
Both  are  a  littoral  race,  like  the  Malays  of  the 
ancient  continent.  With  respect  to  the  tribes 
who  at  present  speak  the  Cumanagoto,  Carib*- 
bean,  and  Ghayma  idioms,  it  is  difficult  tQ 
decide  on  their  first  origin,  and  their  relations 
with  other  nations  formerly  more  powerftil. 
The  historians  of  the  Conquest,  like  the  eccle- 
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fiiastics  who  have  described  the  progress  of  the 
Missions^  continually  confound,  like  the  and* 
entSy  geographical  denominations  with  the  names 
of  races.  They  speak  of  Indians  of  Cumana 
and  9f  the  coast  of  Paria,  as  if  the  proximity 
of  abode  proved  the  identity  of  origin.  They 
most  commonly  even  give  to  tribes  the  name 
of  thdr  chiefs  or  that  of  the  mountain  or  valley 
they  inhabit.  This  circumstance,  by  infinitely 
multiplying  the  number  of  tribes,  renders  every 
thing  uncertain,  that  the  monks  relate  resptet* 
ing  the  heterogeneous  elements  of  which  the 
population  of  their  Missions  are  composed. 
How  can  we  at  present  decide,,  whether  the  To*- 
mooza  and  IHritoo  be  of  different  races,  when 
both  speak  the  Cumanagoto  language,  which 
is  the  prevailing  tongue  in  the  western  part  of 
the  Goviemo  of  Cumana;  as  the  Caribbean, 
and  the  Chayma  are  in  the  southern  and  eas- 
tern parts.  A  great  analogy  of  physical  con- 
stitution renders  these  researches  very  difficult. 
Such  is  the  contrast  between  the  two  coa* 
tinents,  that  in  the  new  a  surprising  variety 
of  languages  is  observed  among  nations  of  the 
same  origin,  and  which  European  travellers 
scarcely  distinguish  by  their  features;  while  , 
in  the  old  continent  very  different  races  of  men, 
the  Laplanders,,  the  Finlanders,  and  the  £s- 
thonians,  the  German  nations  and  the  Hindoos, 
the  Persians  and  the  Curds,  the  Tatar  and  Muur 
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gal  tribes^  sp'eak  languages,  the  inechanisin  and 
i*oot8  of  which  present  the  greatest  analogy. 

The  Indians  of  the  American  Missions  are 
b,ll  agriculturists;  and  excepting  those,  vrho 
inhabit  the  high  mountains,  they  cultivate  the 
same  plants^  their  huts  are  an*anged  in  the 
came  manner ;  their  days  of  labour,  their  work 
in  the  conuco  of  the  community,  their  connex- 
ions with  the  missionaries  and  the  magistrates 
chosen  from  among  themselves,  are  all  subjected 
to  uniform  reflations.  Nevertheless,  and  this 
'feet  is  very  remarkable  in  the  history  of  na* 
tions,  so  gi^eat  an  analogy  of  situation  has  not 
been  sufficient  to  efface  the  individual  features, 
Or  the  shades  which  distinguish  the  Americam 
tribes.  We  observe  in  the  men  of  copper  hue, 
n  moral  inflexibility,  a  stedfast  perseverance 
in  habits  and  manners,  which,  though  modified 
in  each  tribe,  characterize  essentially  the  whole 
race.  These  dispositions  are  found  under  every 
climate,  from  the  equator  to  Hudson's  Bay  on 
ihe  one  hand,  and  to  the  streights  of  Magellan 
on  the  other.  They  are  connected  with  the 
physical  organization  of  the  natives,  but  they 
are  powerfully  favoured  by  the  monastic  sys- 
tem. 

There  exist  in  the  Missions  few  villages,  whcare 
the  different  families  do  not  belong  to  different 
tribes,  and  speak  different  languages.  Soci- 
eties composed  of  elements  thus  heterogeneous 
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are  difficult  to  govern.    In  general^  the  monbi 
have  united  whole  nations^  or  great  portions 
of  the  same  nations^  in  villages  lying  near  each 
other.    The  natives  see  only  those  of  their  own 
tribe ;  for  the  want  of  communication^  and  the 
isolated  state  of  the  people^  foiin  the  principal 
policy  of  the  missionaries.    The  reduced  Ghay- 
mas,  Caribs,  and  Tamanacs  retain  so  much  the 
more  their  natural  physiognomy,  as  they  have 
preserved  their  languages.    K  the  individuality 
of  man  be  in  some  sort  reflected  in  his  idioms, 
these  in  their  turn  react  on  his  ideas  and  sen- 
timents.    It  is  this  intimate  connection  be- 
tween the  languages,  the  character,  and  the 
physical  constitution,  which  maintains  and  per- 
petuates the  diveirsity  of  nations,  that  unforling 
source  of  life  wad  motion  in  the  intellectual 
world. 

The  missipmiries  may  have  prohibited  the 
Indians  from  following  certain  practices  in  use 
on  the  birth  cxf  children,  on  their  entrance  an 
the  ag^  of  puberty,  and  at  the  interdient  of  the^ 
dead:    they  may  have  prevented  them  from 
painting  their  skin,  from  making  indsions  on 
,  their  chins,  noses,  and  cheeks ;  they  may  have 
destroyed  among  the  great  mass  of  the  people 
superstitious  ideas,  which  are  mysteriously  trans- 
mitted from  &ther  to  son  in  certain  families :  but 
it  has  been  easier  for^  them  to  proscribe  costoms 
and  efface  remembrances,  than  to  substitute 
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new  ideas  in  the  place  of  the  old.  The  Indian 
of  the  Missions  is  more  secure  of  subsistence. 
Not  being  continually  struggling  against  hostile 
forces^  against  the  elements  and  against  man^ 
he  leads  a  more  monotonous  life,  less  active^ 
and  less  fitted  to  impart  energy  to  the  mind, 
than  the  savage  or  independent  Indian.  He 
possesses  that  mildn^s  of  character,  which  be- 
longs to  the  love  of  repose ;  not  thai  which  arises 
from  sensibility  and  the  en^otions  of  the  soul. 
The  sphere  of  his  ideas  is  not  enlarged,  where^ 
haying  no  intercourse  with  the  whites,  he  has 
remained  at  a  distance  from  those  objects,  with 
which  European  civilization  has  enriched  the 
New  World.  All  his  actions  seem  prompted  by 
the  wants  of  the  moment.  Taciturn,  without 
gaiety,  absorbed  in  himself,  he  assumes  a  se- 
date and  mysterious  air.  \Vhen  a  person  has 
resided  but  a  short  time  in  the  Missions,  and  is 
yet  but  little  fisimiliarized  with  the  aspect  of  the 
natives,  he  is  led  to  mistake  their  indolence, 
and  the  benumbed  state  of  their  faculties,  for 
'  the  expression  of  melancholy,  and  a  disposition 
toward  meditation. 

I  have  dwelt  on  these  features  of  the  Indian 
character,  and  on  the  difierent  modifications 
which  this  chara^^ter  undergoes  under  the  go^ 
vernment  of  the  missionaries,  to  render  more 
interesting  the  partial  observationsj  which  are 
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the  subject  of  this  chapter.  I  shall  begin  bf 
the  nation  of  the  Chajnoias^  of  whom  more  than 
fifteen  thousand  inhabit  the  Missions  that 
have  just  been  described^  This  nation,  little 
warlike^  which  &ther  Francisco  of  Pbmplona^ 
began  to  reduce  to  subjection  in  the  middle  of 
the  seventeenth  century,  has  the  Cumanago^ 
toes  toward  the  west,  the  Guaraounoes  toward 
the  east,  and  the  Caribbees  toward  the  south. 
It  occupies  a  space  along  the  elevated  moun- 
tains, of  the  Cocollar  and  the  Guacharo,  the 
banks  of  the  Guarapiche,  of  the  Rio  Colorado, 
of  the  Areo,  and  of  the  Cano  of  Caripe.  Ac- 
cording to  a  statistical  survey  made  with  great 
care  by  the  fother  Prefect-f^,  there  were  in  the 
Missions  of  the  Arragonese  Capuchins  of  Cu- 
mana — 

Nineteen  villages  of  Missions,  of  which  the 
oldest  was  established  in  l728;  containing 
one  thousand  four  hundred  and  sixty-five  fami- 
lies, and  six  thousand  four  hundred  and  thirty- 
three  persons:  sixteen  villages  de  doctrina,  of 
which  the  .oldest  dates  in  1660;  containing 
one  thousand  seven  hundred  and  sixty-six  fitmi- 

*  The  name  of  this  monk,  celebrated  for  his  active  intre- 
pidity, is  still  revered  in  the  province.  He  sowed  the  first 
seeds  of  civilization  among  these  mountains.  He  had  long 
been  captain  of  a  ship;  and  before  he  became  a  monk, 
bore  the  name  of  Tiburtio  Redin. 

t  Fray  Francisco  ile  Chiprana  {miumcripi  mtmmr). 
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lies,  and  eight  thousand  one    hundred   and 
seventy  persons*. 

These  Missions  suffered  greatly  in  1681, 1697, 
and  1720,  from  the  invasions  of  the  Caribbees, 
then  independent,  who  burnt  whole  villages. 
From  1730  to  1736,  the  population  diminished 
from  the  ravages  of  the  small-pox,  a  disease 
always  more  fetal  to  the  copiper-coloured  In- 
dians, than  to  the  whites.  Many  of  the  Gua^ 
raounoes,  who  had  been  assinnbled  together, 
fled  back  again  to  their  mai*shes.  Fourteen 
old  Missions  remained  desertiad,  and  have  not 
been  rebuilt.  The  Chayma*s  are  in  general 
short;  and  they  appear  so  particularly,  when 
compared,  I  shall  not  say  with  their  neighbours 
the  Caribbees,  or  with  the  JPayaguas  or  Guay- 
quUits-f*  of  Paraguay,  equally  remarkable  for 
their  stature,  but  with  the  ordinary  natives  of 
America.  The  common  st-ature  of  a  ChaymA 
is  1-57  met.  or  four  feet  ten  inches  [five  feet 
two  inches  nearly],  their  body  is  thick  set, 
shoulders  extremely   broad,    and   breast   flat. 

• 

•  CuUiTatecl  land  {labranxa$)y  belonging  to  these  thif  ty-fir# 
▼illageb,  6564  ahnudof.  The  number  of  cows  in  1792  amount* 
cd  only  to  18B3. 

t  The  ordinary  stature  of  the  Guayquilits  or  Mbajraa, 
who  live  between  the  20th  and  22d  degrees  of  sooth  latitude^. 
is,  according  to  Azzara  1-84,  met  or  five  feet  eight  inches  • 
[six  feet  and  half  an  inch  £ng.]    The  Payaguas,  equally 
tall,  have  given  their  name  to  Fayagua^,  or  Paraguay. 
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A]I  their  Ihnfae  are  round  and  fleshy.  Their  co- 
lour is  that  of  the  whole  A^^erican  race,  from  the^ 
fx>ld  table  lands  of  Quito  and  New  Grenada  to 
the  bumiiif^  plains  of  the  Amazons.  It  is  no 
Imig^er  changed  by  the  varied  influence  of  cli- 
niale ;  it  is  connected  with  organic  dispositions^ 
which  for  ages  past  have  been  unaUerably  trans* 
mitted  from  generation  to  generation.  If  the » 
uniform  tint  of  the  skin  be  more  coppery  and 
redder  toward  the  north,  it  is  on  the  contrary 
among  the  Chaymas  of  a  dull  brown*  inclining 
towards  tawny.  The  denomination  of  copper  co^ 
kmred  [rtmges^cmvrSs]  men  could  never  have 
originated  in  equinoxial  America  to  designate 
the  natives. 

The  expression  of  the  countenance  of  the 
Chaymas,  without  being  hard  or  stern,  has  soihe  > 
thing  sedate  and  gloomy ;  the  forehead  is  small^ 
and  but  little  prominent.  Thus  in  several  lan-r 
guages  of  these  countries,  to  express  the  beauty 
of  a  woman,  they  say  '^  that  she  is  fat,  and  ha$ 
a  narrow  forehead."  The  eyes  of  the  Chaymas 
are  black,  sunk,  and  very  long:  but  they  are 
neither  so  obliquely  placed,  nor  so  small,  as  in 
the  people  of  the  Mongul  race,  of  whom  Joman- 
des  \Say8,  that  they  have  rather  points,  than 
eyes ;  magis  puncta  quam  ktmina.  The  corner 
of  the  eye  is  however  sensibly  raised  up  to- 
ward the  temples ;  the  eyebrows  are  black,  or 
dark  brawn,  slender,  and  little  arched;   the 


eyelids  are  furnished  with  very  long  eyelashes^ 
and  the  habit  of  casting  them  down^  as  if  they 
were  lowered  by  lassitude^  softens  the  look  of 
the  women,  and  makes  the  eye  thus  veiled  ap- 
pear  less  than  it  really  is.  If  the  Chaymas,  and 
in  general  aU  the  natives  of  South  America  and 
New  Spain,  resemble  the  Mongul  race,  by  the 

'  form  of  the  eye,  their  high  cheek  bones,  their 
straight  and  flat  hair,  and  the  almost  entire 
want  of  beard;  they  essentially  differ  from  them 
in  the  form  of  the  nose,  which  is  pretty  long, 
prominent,  throughout  it's  whole  length,  and 
thick  toward  the  nostrils,  the  openings  of  which 
are  directed  downward,  as  with  all  the  nations 
of  the  Caucasian  race.  Their  wide  mouth, 
with  lips  but^  little  protuberant  though  broad^ 

,  has  often  an  expression  of  goodness.  The  pas^ 
siage  from  the  nose  to  the  mouth  is  marked  in 
both  sexes  by  two  furrows,  which  run  diverging 
from  the  nostrils  toward  the  corners  of  the 
mouth.  The  chin  is  extremely  short  and  round; 
and  the  jaws  are  remarkable  fo{*  their  strength 
and  width. 

Though  the  Chaymas  have  fine  white  teeth^ 
like  all  people  who  lead  a  very  simple  life, 
they  are  however  not  so  strong  as  those  of  the 
Negroes.  The  habit  of  blackening  the  teeth, 
from  the  age  of  fifteen,  by  the  juices  of  certain 
herbs*  and  caustic  lime,  had  engaged  the  at- 

♦  The  firel  bistorians  of  the  conquest  attribute  this  effect 
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t^ntioh  of  the  earliest  travellers ;  but  it  is  at  pre* 
seat  quite  unknown.  Such  have  been  the  mi- 
grations of  the  different  tribes  in  these  coun- 
tries^ particularly  sincfe  the  incursions  of  the  Spa- 
niards, who  carried  on  the  slave  trade,  it  may 
be  admitted,  that  the  inhabitants  of  Paria,  vi-> 
sited  by  Christopher  Columbus,  and  by  Ojedaj 
were  not  of  the  same. race  as  the  Chaymas.  I 
donbt  much,  whether  the  custom  of  blackening 
th^  tftefth  ^ere  originally  connected,  as  Gomara 
affirmed  "*,  with  extravagant  ideas  of  beauty, 

to  the  leaves  of  a  Me^  that  the  natives  called  hay»  which 
resembled  the  mjrtle.  Among  nations  very  distant  from 
each  other,  the  pimento  bears  a  similar  name ;  among  the 
Haytians  (of  the  island  of  St.  Domingo)  aji  or  aki ;  among^ 
the  Maypures  of  the  Orooiioko  o-t.  Some  stimulant  and 
aromatic  plants,  which  do  not  all  belong  to  the  genos  capsi^. 
CQip,  were  designated  by  the  same  name. 

•  Cap.  78,  p.  101.  .  The  nationf,  that  were  seen  by  the 
Spaniards  on  the  coast  of  Paria,  had  probably  the  custom 
of  stimulating  the  organs  of  taste  by  caustic  lime,  as  others 
Employed  tobacco,  the  chimo,  the  leaves  ot  the  cocca,  oi* 
betel.  This  practice  is  found  even  in  our  days,  but  more 
toward  the  westi  among  the  Guajiroes,  at  the  mouth  of  tho 
Rio  la  Hacfaa*  These  Indians,  still  savage,  carry  small 
shells,  calcined  and  powdered,  in  the  shell  of  a  fruit,  that 
serves  them  as  a  vessel  for  various  purposes,  suspended  to 
their  girdle.  The  powder  of  the  Guajiroes  is  an  article 
of  commerce,  as  was  anciently,  according  to  Gomara,  that 
of  the  Indians  of  Paria..  In  Europe  the  immoderate  habit 
of  smoking  also  makes  the  teeth  yellow  and  blackens  them : 
but. would  it  be  just  to  conclude  from  this  fact;  that  they 

VOL.   Ill,  Q 
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or  were  practised  with  the  view  of  preventing; 
the  toothach.  This  disorder  is  almost  un-' 
known  to  the  Indians ;  the  whites  even  suffer 
very  seldom  from  it  in  the  Spanish  Colonies, 
at  least  in  the  warm  regions^  where  the  tem* 
perature  is  so  uniform.  They  are  more  ex- 
posed to  it  on  the  back  of  the  Cordilleras^  at 
Santa-Fe^  and  at  Popayan. 

The  Chaymas^  like  almost  all  the  native 
nations  I  have  seen,  have  small,  slender  hands. 
Their  feet  are  large,  and  their  toes  retain  an 
extraordinary  mobility.  All  the  Chaymas  have 
a  family  look;  and  this  analogy  of  form,  so 
often  observed  by  travellers,  is  so  much  the 
more  striking,  as  between  the  years  of  twenty 
and  fifty  difference  of  age  is  no  way  denoted 
by  wrinkles  of  the  skin,  the  colour  of  the  hair, 
or  decrepitude  of  the  body.  On  entering 
a  hut,  it  is  often  difficult  among  adult  persons 
to  distinguish  the  father  from  the  son,  and  not 
to  confound  o»e  generation,  with  another.  I 
attribute  this  family  look  to  two  different  causes, 
the  local  situation  of  the  Indian  tribes,  and 
their  inferior  degree  of  intellectual  culture. 
Savage  nations  are  subdivided  into  an  infinity  of 
tribes,  which,  bearing  a  cruel  hatred  toward^ 
each  other,  form  no  intermarriages,  even  when 
their  languages   spring  from    the  same  root> 

who  Bxnoke  with  m  do  it  becsoae  we  fhiak  ydlow  tee^ 
haudsomer  than  white  ? 
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and  when  only  a  small  arm  of  a  river^or  i 
group  of  hills,  separates  their  habitations.  The 
less  numerous  are  the  tribes,  the  more  the  in- 
termarriages, repeated  for  ages^  between  the 
same  families,  tend  to  fix  a  certain  equality  of 
conformation,  an  organic  type,  which  may  be 
called  national*.  This  type  is  preserved  under 
the  govi^rnment  of  the  Missions  formed  by,  a 
single  horde.  The  isolated  state  is  the  same^ 
and  marriages  are  contracted  only  between  the 
inhabitants  of  the  same  hamlet.  Those  ties  of 
blood,  which  unite  almost  a  whole  nation,  are 
indicated  in  a  S)mt)le  manner  in  tlie  language 
tof  the  Indians  born  in  the  Mission,  or  by  those; 
who,  taken  from  the  w6ods,  have  learned  Spa« 
nish.  To  designate  the  individuals,  who  be- 
long to  the  same  tribe,  they  employ  the  words 
mu  parienteSy  my  relations. 

These  causes,  which  depend  only  on  the  iso^^ 
lated  state,  and  the  effects  of  which  are  found 
among  the  Jews  of  Europe,  among  the  different 
casts  of  India,  and  among  mountaineer  nations 
in  general,  are  connected  with  causes  hitherto 
neglected.  I  have  observed  elsewhere,  that  it 
is  intellectual  culture  which  contributes  most 
to  diversify  the  features.  Barbarous  nations  have 

*  NuUis  allis  aliaram  nationum  connubiis  infecta,  propria 
et  siucera,  et  taDtum  sui  similis  gens.  Unde  habitas  quoqu^* 
corpornm,  quamquam  in  tanto  bominnxn  nujaa»TQ,  idem  oawi* 
bus.    Tac.  Germ.  c.  4. 


rather  a  physiognomy  of  tribe  or  horde,  that! 
one  peculiar  to  such  or  such  an  individual' 
The  savage  and  civilized  man  are  liice  those 
animals  of  the  same  species,  several  of  which 
rove  in  the  forest,  while  others,  connected  with 
us^  share  in  the  benefit  and  evils  that  accom** 
pany  civilization*  The  varieties  of  form  and 
colour  are  frequent  only  in  domestic  animals^ 
How  great  is  the  difference,  with  respect  to 
.mobility  of  features  and  variety  of  physiogno- 
my, between  dogs  again  become  savage  in  the 
New  World,  and  those  the  slightest  caprices 
of  which  are  indulged  in  the  houses  of  the  opu- 
lent !  Both  in  men  and  animals  the  emotions  of 
the  6oul  are  reflected  in  the  features ;  and  the  fea- 
tures acquire  the  habit  of  mobility,  in  proportiou 
as  the  emotions  of  the  mind  are  more  frequent^ 
more  varied,  and  more  durable.  But  the  In* 
dian  of  the  Missions,  distant  from  all  cultiva- 
tion, guided  only  by  his  physical  wants,  satis* 
fying  almost  without  difficulty  his  desires,  under 
a  happy  climate,  dragis^  on  a  dull  monotonous  life. 
The  greatest  equality  reigns  among  the  'mem- 
bers of  the  same  community  ;  and  this  uniform- 
ity, this  invariableness  of,  situation,  is  pictured 
on  the  features  of  the  Indians^ 

Under  the  system  of  the  monks,  violent  pas- 
sions, such  as  resentment  and  anger,  agitate 
the  native  more  rarely  than  when  he  lives  in 
the  forest.    If  the  savage  man  give  himself  up 
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to  impetuous  and  quick  eillotiqiis;    his  physic 
ognomy,  till  then  calm  and  motionless^  changes 
instantly  to  convulsive  contortions.  His  passion 
is  transient  in  propoition  to  it's  violence.    With 
tlie  Indians  of  the  Missions^  as  I  have  often 
observed  on  the  Oroonoko,  anger  is  less  furious, 
less  frank,  but  of  longer  duration.    Besides, 
in  every  condition  of  man,  it  is  not  the  energy 
or  the  transient  bursts  of  the  passions,  which 
give  repression  to  the  features ;  it  is  rather  that 
sensibility  of  the  soul,  which  brings  us  contin- 
ually into  contact  with  the  external  world,  muU 
tiplies  our  sufferings  and  our  pleasures,  and 
teacts  at  once  on  the  physiognomy,  the  man* 
ners,  and  the  language.    If  the  variety  and 
mobility  of  the  features  embellish  the  domain 
of  animated  nature,  we  must  admit  also,  that 
.both  increase  by   civilization,    without  being 
produced  by  it  alone.    In  the  great  family  of 
nations,  no  other  race  unites  these  advantages 
to  a  higher  degree  than  that  of  Caucasus,  or 
the  European*    It  is  only  in  white  men,  that 
the  instantaneous  penetration  of  the  deimoidal 
systmi  by  the  blood  can  take  place ;  that  slight 
change  of  the  colour  of  the  skin,  which  adds 
so  powei-ful  an  expression  to  the  emotions  of  the 
soul.    ^'  How  can  those  be  ti*usted,  who  know 
not  how  to  blush  V*  says  the  European,  in  his 
inveterate  hatred  to  the  Negro  and  the  Indian, 
We  must  also  admit,  that  this  insensibility  of 


the  features  is  not  peculiar  to  every  raoe  of 
men  of  a  very  dark  complexion:  it  is  mueb 
less  apparent  in  the  .African^  than  in  the  natives 
of  America. 

To  this  physical  sketch  of  the  Chaymas  wp 
shall  add  a  few  summary  remarks  on  their 
manner  of  livings  and  on  their  morals.  Unaoi- 
quainted  with  the  language  of  the  people^  I 
do  not  pretend  to  have  penetrated  their  cha- 
racter during  my  short  abode  in  the  Missions* 
Whenever  I  speak  of  the  Indians,  I  shall  add 
what  we  heard  from  the  missionaries  to  the 
little  we  observed  ourselves. 

The  Chaymas,  like  all  savage  people,  who 
dwell  in  regions  exclusively  hot,  have  an  insa«- 
perable  aversion  to  clothing.  The  writers  of 
Ihe  middle  age  inform  us,  that  in  the  north 
of  Europe  the  shirts  and  drawers,  distributed . 
by  the  missionaries,  greatly  contributed  to  the 
conversion  of  the  Pagan.  Under  the  torrid 
zone,  on  the  contrary,  the  natives  are  pshamed 
as  they  say  to  be  clothed ;  and  flee  to  the  woods, 
when  they  are  too  soon  compiled  to  give  up 
their  nakedness.  Among  the  Chaym&s,  in  ^pte 
of  the  remonstrances  of  the  monks,  men  and 
Women  remain  naked  within  their  houses*. 
When  they  traverse  the  village,  they  wear  a 
kind  of  tunic  of  cotton,  which  scarcely  reaches 
to  the  knees.  It  is  furnished  with  sleeves  for 
the  men ;  but  the  women,  and  the  young  boys 
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to  the  age  of  ten  or  twelve^  have  the  arm^ 
shoulders,  and  upper  part  of  the  breast  naked. 
The  tunic  is  so  cut,  that  the  fore  part  is  joined 
to  the  back  by  two  narrow  bands,  which  cross 
the  shouklers.    When  we  met  the  natives,  with- 
out the  Mission,  we  saw  them,  especially  in 
rainy  weather,  stripped  of  their  clothes,  and 
holding  their  shirts  rolled  up  under  their  arms. 
They  preferred  receiving  the  rain  on  their  body 
quite  naked,  to  wetting  their  clothes.     The 
oldest  women  hid  themselves  behind  trees,  and 
laughed  'aloud  when  they  saw  us  pass.    The 
missionaries  complain  in  general,  that  the  sen- 
timents of  decency  are  scarcely  more  felt  by 
young  girls  than  by  the  men.    Ferdinand  Co- 
lumbus* relates,  that  in  1498  his  &ther  found 
the  women  entirely  naked  in  the  island  of  Trin- 
idad ;  wMle  the  men  wore  the  guajftico,  which 
is  rather  a  narrow  bandage  than  an  s^ron.    At 
the  same  period,  on  the  coast  of  Park,  the  girls 

•  Life  of  (he  Admiral,  cap.  71  (ChtrchUtB  Collection,  1723, 
v)oL  a,  p.  em).  This  Life,  vntten  after  the  yeat  Ud7, 
from  origiaal  aotes  in  the  handwriting  of  Christopher  €o-» 
lambas,  is  the  most  valuable  record  of  the  history  of  his  dis- 
eoveriei.  It  exists  only  in  the  Italian  and  Spaniah  traiMi1»» 
tiiHM  of  Alphonso  de  Ulloa  and  Gk)nzalet  Harcia;  for  the 
original,  carried  to  Vettica  in  1671  by  the  learned  Fomari^ 
hat  neither  been  paUisked  nor  foaod  since,  ^ifpume  Mia 
Pairia  di  CokmUfo,  1804,  p.  108  and  29^  Qmuliicri  sopm 
Chmt.  Cuhmbo,  1800,  p.  129. 
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distinguished  themselves  from  the  married  w^ 
men,  either,  as  Cardinal  Bembo  asserts*,  by- 
being  quite  naked,  or,  acceording  to  Gott^araf^ 
by  the  colour  of  the  guayuco.    This  bandage^ 
which  is  still  in  use  among  the  Chaymas,  and 
all  the  naked  nations  of  the  Oroonoko,  is  only 
two  or  three  inches  broad,  and  is  tied  on  both 
sides  to  a  string,  that  encircles  the  middle  of 
the  body.    The  girls  are  often  married  at  the 
age  of  twelve  years ;  until  nina  the  missioitaries 
allow  them  to  go  to  church  naked,  that  is  to 
say  without  a  tunic,    I  need  not  repeat  here, 
that  among  the  Chaymas,  as  well  as  in  all  the 
Spanish  Missions  and  the  Indian  villages,  which 
I  have  visited,  a  pair  of  drawers,  or  shoes,  or  a 
hat,  are  objects  of  luxury  unknown  to  the  natives. 
A  servant,  who  had  been  with  us  during  our 
journey  tp  Caripe  and  the  Oroonoko,  and  whpm 
I  brought  to.  France,  was  so  much  struck  qn 
landing,  when  he  saw  the  ground  tilled  by  a 
peasant  with  a  hat  on,  that  he  thought  himself 
In  a  miserable  country^  where  even  the  nobles 
(los  ndsmos   cabaUeros)  followed   the  plough* 
The  Chayma  women  are  not  handsome,  ac- 

*  See  tbe  eloquent  description  of  America,  in  the  History 
of  Venice  (Book  12).  **Vem\nsd  virum  paflsae  nnllam  par- 
tem, praeter  mQliebria ;  virgines  ne  illam  qnidem  tegebant*^ 

t  Las  donzelias  se  conoeen  en  el  eolor  y  tamano  del  cor-r 
del,  y  traerlo  asi,  es  senal  cejrtissima  de  virginidad.  (Goma>t 
ra,  cap.  78,  p.  06). 
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^eording  to  the  ideas  that  we  annexe  to  beanty; 
yet  the  girls  have  something  soft  and  melan-^ 
€holy  in  their  looks,  which  forms  an  agree- 
able contrast  with  the  expression  of  the  mouth, 
which  is  somewhat  austere  and  savage* .  Thoy 
wear  the  hair  plaited  in  two  long  tresses ;  ,they 
do  not  paint  thdr  skin,  and  from  their  extreme 
poverty  are  acquainted  with  no  other  omamenUi 
than  necklaces  and  bracelets  made  of  shdls^ 
birds*  bones,  and  seeds.    Both  men  and  womea 
-are  very  muscular,  but  fleshy  and  plump*    It 
is  superfluous  to  add,  that  I  saw  no  person,  who 
:had  any  natural  deformity;   I  might  say  the 
same  of  thousands  of  Caribs,  Muysoas,  and  Mez^ 
ican  and  Peruvian  Indians,  whom  we  observed 
during  the  course  of  five  years.    Bodily  defor- 
mities, deviations  from  nature,  are  infinitely 
rare  amqng   certain  races  of  men,  especially 
those  nations,  who  have  the  dermoid  system 
highly  coloured.    I  cannot  believe,  that  they 
depend  solely  on  the  progress  of  civilization, 
ja  luxurious  life,  or  the  corruption  of  morals. 
In  £urope  a  deformed  or  very  ugly  girl  mar- 
ries if  she  have  a  fortune,  and  the  children  often 
inherit  the  deformity  of  the  mother.    In  the 
savage  state,  which  is  a  state  of  equality,  no^ 
thing  can  ii^duce  a  man  to  unite  himself  to  a 
deformed  woman  or  one  who  is  very  unhealthy. 
If  therefore  such  a  won^en  bs^ve  \x^  the  misfoiw 
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tune  of  attaining  an  adult  age,  and  have  re^ 
Aisted  the  chances  of  a  restless  and  disturbed 
life,  she  dies  without  children.    We  might  be 
tempted  to  think,  that  savages  all  appear  wcU 
made  and  vigorous,  because  feeble  children  die 
young  for  want  of  care ;  and  that  the  strongest 
alone  survive ;  but  these  causes  cannot  act  on 
the  Indians  of  the  Missions,  who  have  the  man* 
ners  of  our  peasants,  and  the  Mexicans  of  Cho- 
lula  and  Tlascala,  who  enjoy  wealth,  that  had 
been  transmitted  to  them  by  ancestors  mor^ 
civilized  than  themselves.    If  in  every  state  of 
cultivation,  the  copper  coloured  race  manifests 
the  same  inflexibihty,  the  same  resistance  to 
deviation  from  a  primitive  type,  are  we  not 
forced  to  admits  that  this  property  belongs  in 
great  measure  to  hereditary  organization,  to 
that  which  constitutes  the  race  ?   I  use  inten- 
tionally the  expression  in  great  measure^  not 
entirely  to  exclude  the  influence  of  civilization. 
Besides,  with  copper  coloured  men,  as  with  the 
whites,  luxury  and  effeminacy,  by  weakening 
the  physical  constitution,  had  heretofore  ren- 
dered deformities  more  c(mimon  at  Couzco  and 
Tenochtitlan.    It  is  not  among  the  Mexicans 
of  the  present  day,  who  are  all  labourei'S,  and 
leading  the  most  simple  lives,  that  Montezuma 
would  have  found  the  dwarfe  and  hump-backs^ 
that  Bemal  Diaz  saw  waiting  at  his  table  when 
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he  diiied^.  The  castom  of  marrying  Terjr 
young,  according  to  the  testimony  of  the  monks, 
is  no  way  detrimental  to  population.  Tint 
precocious  nubility  depends  on  the  race,  and 
not  on  the  influence  of  a  climate  eatcessivdy 
warm.  It  is  found  on  the  north-west  coast  of 
America^  among  the  fiskimoes^  and  in  Asia^ 
among  the  Kamtschadales^  and  the  Goriacs^ 
where  girls  of  ten  years  old  are  often  mothers* 
It  may  appear  astonishing,  that  the  time  of  ges- 
tation, the  duration  of  pregnancy,  is  never  aU 
tered  in  a  state  of  health,  with  any  race,  or  in 
any  climate. 

The  Chaymas  are  almost  without  beard  on  the 
chin,  like  the  Tungooses,  and  other  nations  of 
the  Mongul  race.  They  pluek  out  the  fejiv  hairs 
that  appear ;  but  it  is  not  just  to  say  in  general^ 
that  they  have  no  beard  merely  because  they 
pluck  out  the  hairs.  Independently  of  this 
custom,  the  greater  part  of  the  natives  would 
be  nearly  beardlessf.    I  say  the  greater  part, 

*  Bernal  Diaz,  HUt  y«rd.  de  la  Nueva  Espana,  ICSO, 
cap.  91,  p.  68. 

t  There  vonld  nerer  hare  been  any  difference  of  opimoii 
between  physiologiato  upon  the  e&iatence  of  the  beard  among 
the  Aoiericana,  if  they  had  paid  attention  to  what  the  fint 
biBtorians'  of  the  Conquest  of  their  country  have  said  on  thia 
subject;  for  example,  Pigafetta,  in  1519,  in  his  journal  pre- 
served in  the  Ambrosian  Library  at  Milan,  and  published  (in 
1800)  by  Amoretti,  p.  18 ;  Benzoni,  Hist,  del  Mondo  Nu- 
PTO,  1572,  p,  35;  Bembo,  Hist.  Veneti  1557,  p.  86. 
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for  there  exist  tribes^  xi^ch,  appearing  distinct 
among  the  others,  are  so  much  more  worthy 
of  fixing  our  attention.     Such  are  in  North 
America  the  Chippeways*,    visited   by    Mac- 
kenzie, and  the  Yabipaees-f*,  near  the  Toltec 
ruins  at  Moqui,  with  bushy  beai*ds;  in  South 
America,  the  Patagonians,  and  the  Guaranies* 
Among  these  last  individuals  are  found,  some 
of  whom  have  hail's  on  the  breast.    When  the 
Cbaymas,  instead  of  extracting  the  little«hair 
they  have  on  the  chin,  attempt  to  shave  them- 
selves frequently,  their  beard  grows.    I  have 
seen  this  experiment  tried  with  success  by  young 
Indians,  who  served  at  mass,  and  who  anxiously 
wished  to  resemble  the  Capuchin  Fathers,  their 
missionaries  and  masters.    The  greater  part  of 
the  people,  however,  have  as  great  an  antipathy 
to  the  beard,  as  the  Eastern  nations  hold  it  in 
reverence.    This  antipathy  is  derived  from  the 
same  source  as  the  predilection  for  flat  fore- 
heads, which  is  seen  in  so  singular  a  manner 
in  the  statues  of  the  Azteck  heroes  and  divi- 
nities.   Nations  attach  the  idea  of  beauty  to 
every  thing,   which  particularly  characterizes 
their  own  physical  conformation,  their  natural 
physiognomy-f.    Thence  it  results,  that,  if  Na* 

*  'Between  latitude  60"  and  65^  nortfa. 

t  Hamb,,  Nouv.  Esp.,  T.  ii,  p.  410. 

t  Thus,  in  their  finest  statues,  the  Gre^M  es^aggerated  thf 
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tttfe  have  bestowed  very  little  beard,  a  narrow 
lR>rehead,  or  a  brownish-red  skin,  every  indi-^ 
vidual  thinks  himself  beautiful,  in  proportion 
as  his  body  is  destitute  of  hairs,  his  head  flat- 
tened, his  skin  more  covered  with  ahnotto,  or 
shica,  or  some  other  coppery  red  colour. 

The  Chaymas  lead  a  Ufe  of  the  greatest 
uniformity.  They  go  to  rest  very  regularly  at 
seven  in  the  evening ;  and  rise  long  before  .day* 
fight,  at  half  after  four  in  the  morning.  Every 
Indian  has  a  fire  near  his  hammock.  The  wo- 
men are  sochilly,  that  I  have  seen  them  shiver  at 
church  when  the  centigrade  thermometer  was 
not  below  18^  The  inside  of  the  huts  of  the  In- 
dians is  extremely  clean.  Their  hammocks,  their 
mat  of  reeds,  their  pots  to  hold  cassava  and  fer- 
mented maize,  their  bows  and  arrows,  every 
thing  is  arranged  in  the  greatest  order.  Men 
aad  women.bathe  every  day,  and' being  almost 
constantly  naked,  they  are  exempted  from  that 
want  of  cleanliness,  of  which  the  garments  are 
the  principal  cause  among  the  lower  people  in 
cold  countries.  Beside  a  house  in  the  village, 
they  have  generally  in  their  conucas,  near  some 
spring,  or  at  the  entrance  of  some  solitary  val- 
ley, a  small  hut,  covered  with  the  leaves  of  the 

iarm  of  the  forehead,  by  elevating  beyond  proportion  the 
fiuaal  line.  (Cuv.,  Anat  Comp.  T.  ii,  p.  0.  Huoib.,  Monum. 
Americ.,  T,  i,  p.  168). 
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palm  or  plaintain-tree.  Though  they  live  lew 
commodiously  in  the  conuco,  they  love  to  retire 
thither  as  often  as  they  can.  We  have  alrear 
dy  spoken  of  that  irresistible  desire  of  fleeing 
from  society,  and  of  entering  again  on  a  savage 
life.  The  youngest  children  sometimes  leave 
their  parente,  and  ivander  four  or  five  days  in 
ti^e  forests,  living  on  fruits,  palm-cabbage,  and 
TO(A&.  When  travelling  in  the  Missions,  it  is 
not  uncommon,  to  find  the  villages  almost  de- 
serted, because  the  inhabitants  are  in  their  gar- 
dens, or  in  the  forests,  al  monte.  Among  civi- 
lized nations,  the  passion  ioc  hunting  is  owing, 
perhaps  in  part  to  the  same  sentiments,  to  the 
charm  of  solitude,  to  the  innate  desire  of  inde^ 
pendence,  to  the  deep  impression  made  by  Na^ 
ture,  whenever  man  finds  himself  in  contact 
with  her  alone. 

The  condition  of  the  women  among  the  Chay- 
mas,  like  that  in  all  semibarbarous  nations,  is 
a  state  of  privation  and  suffering.  The  hardest 
labour  is  their  share.  When  we  saw  the  Chay- 
mas  return  in  the  evening  from  their  gardens, 
the  man  carried  nothing  but  the  knife  (ma^ 
chettejj  with  which  he  clears  his  way  among 
the  underwood.  The  woman  however  bent  un- 
der a  great  load  of  plantains ;  she  held  a  child 
in  her  arms ;  and^  sometimes  two  other  children 
were  placed  upon  the  load.  Notwithstanding 
this  inequality  of  condition,  the  wives  of  the 
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Indians  of  South-America  ap"»ear  to  be  in  g^ 
neral  happier  than  those  of  the  savages  of  the 
North.  Between  thfe  Alleghany  mountains  and 
the  Missisippi,  wherever  the  natives  do  not  live 
in  great  part  on  the  produce  of  the  chace^  the 
women  cultivate  the  maize,  beans,  and  gourds ; 
and  the  men  take  no  share  in  the  labours  of 
the  field.  Under  the  torrid  zone,  the  hunting 
nations  are  extremely  scarce,  and,  in  the  Mi^ 
sions,  the  men  work  in  the  fields  lUte  the  wo- 
men. 

.  •  Nothing  can  exceed  the  difficulty,  with  which 
the  Indians  learn  Spanish.  They  have  an  ab- 
solute aversion  to  it,  while,  living  separate  firom 
the  whites,  they  have  not  the  ambition  to  be 
called  polished  Indians,  or,  as  it  is  termed  in 
the  Missions,  latitdzed  IndUmSj  Indios  muy  loh 
&10S.  But  what  struck  me  most,  not  only 
among  the  Chaymas,  but  in  all  the'  very  distant 
Missions,  which  I  afterwards  visited,  is  the  ex- 
treme difficulty,  which  the  Indians  have  to  ar- 
range and  rapress  the  most  simple  ideas  in  Spa^ 
nish,  even  when  they  perfectly  understand  the 
meaning  of  the  words,  and  the  turn  of  the  phrases. 
When  a  white  questions  them  concerning  ob- 
jects which  surround  them  from  their  cradle^ 
they  seem  to  discover  an  imbecility,  which  ex- 
ceeds that  of  ittfoncy.  The  missionaries  assert, 
that  this  embarrassment  is  not  the  e&ct  of 
timidity;  that  in  the  Indians  who  daily  visit 
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the  missionttry's  house,  and  who  regilate  {he 
public  works,  it  does  not  arise  from  natural 
stupidity,  but  from  the  obstacles  they  find  in 
the  structure  of  a  language  so  different  from 
their  native  tongues.  The  more  remote  man 
is  from  cultivation,  the  greater  his  stiffness  and 
moral  inflexibility.  We  must  not  then  be  sur-^ 
prised,  to  find  obstacles  among  the  isolated  In- 
dians in  the  Missions,  which  are  unknown  ^to 
those,  who  inhabit  the  same  parish  with  the 
mestizoes,  the  mulattoes,  and  the  whites,  in  the 
neighbourhood  of  towns.  I  have  often  been, 
surprised  at  the  volubility,  with  which,  at  Ca^ 
ripe,  the  alcalde^  the  governador,  and  the  sar- 
gento  mayor,  harangue  for  whole  hours  the  In-« 
dians  assembled  before  the  church ;  regulating 
the  labours  of  the  week,  reprimanding  the  idle, 
threatening  the  disobedient-  Those  chiefs,  who 
are  equally  of  the  Chayma  race,  and  who  trans- 
mit the  orders  of  the  missionary,  speak  all  at 
the  same  time,  with  a  loud  voice,  with  marked 
emphasis,  but  almost  without  action.  Their 
features  remain  motionless  j  but  their  look  is 
imperious  and  severe. 

These  same  men,  who  displayed  quickness 
of  intellect,  and  w^ho  were  tolerably  well  ac- 
quainted with  the  Spanish,  could  no  longef 
connect  their  ideas,  when,  accompanying  us  in 
our  excursions  around  the  convent,  we  put 
questions  to  them  through  the  intervention  of 
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the  monks,     'fhey  were  made  to  affirm  or  de« 
ny,  whatever  the  monks  pleased:  and  indo- 
lence, attended  with  that  wily  politeness,  to 
which  the  least  cultivated  Indian  is  no  stranger, 
induced  them  sometimes  to  give  to  their  an-r 
«wers  the  turn,  that  seemed  to  be  suggested  by 
our  questions.    Travellers'  cannot  be  enough  on 
their  guard  against  this  officious  assent,  when 
they  wish  to  support  their  opinions  by  the  tes- 
timony of  the  natives.    To  put  an  Indian  Al- 
cade  to  the  proof,  I  asked  him  one  day,  if  he 
did  not  think  the  little  river  of  Caripe,  which 
issues  from  the  cavern  of  the  Guacharo,  return- 
ed into  it  on  the  opposite  side  by  some. un- 
known entrance,    after  having  ascended    the 
slope  of  the  mountain.    After  appearing  grave- 
ly to  reflect  on  the  subject,  he  answered,  by 
way  of  supporting  my  hyjpothesis :  "  How  else^ 
if  it  were  not  so,  would  there  always  be  water 
in  the  bed  of  the  river  at  the  mouth  of  the  ca- 
rem?'' 

.  The  Chaymas  have  great  difficulty  in  com- 
prehending any  thing,  that  belongs  to  nume- 
rical relations.  I  never  saw  a  single  man,  who 
might  not  have  been  made  to  «ay,  that  he  was 
^hteen  or  sixty  years  of  age.  Mr.  Marsden 
has  metde  the  same  observation  on  the  Malays 
of  Sumatra^  though  they  have  been  civilized 
more  than  five  centuries.  The  Chayiiaa  language 
contains  words,  which  express  pretty  large  num- 
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bers^  but  few  Iddiaas  know  how  to  employ 
them;  and  haying  felt  from  their  intercourse 
with  the  missionaries  the  tiecessity  of  so  doings 
the  more  intelligent  count  in  Spanish,  with  an 
air  that  4enotes  a  great  effort  of  mind,  as  fat 
as  thirty,  or  perhaps  fifty.  The  same  persons 
do  not  count  in  the  Chayma  language  beyond 
five  or  six.  It  is  natural,  that  they  should 
en)ploy  in  preference  the  words  of  a  language^ 
in  which  they  have  been  taught  the  series  of 
units  and  tens.  Since  the  learned  of  Europe 
have  not  disdained  to  study  the  structure  of 
the  idioms  of  America,  with  the  same  dare  as 
they  study  those  of  the  Semitic  languages,  of 
the  Greek,  and  of  the  Latin,  they  no  longer 
attribute  to  the  impeif ection  of  a  language  what 
belongs  to  the  rudeness  of  the  nation.  It  is 
acknowledged,  that  almost  every  where  the  idi- 
oms display  greater  richness^  and  more  delicate 
gradations,  than  might  be  supposed  from  the 
uncultivated  state  of  the  people,  by  whom  they 
are  spoken.  I  am  far  from  placing  the  Ian*- 
guages  of  the -New  World  in  the  same  rank 
with  the  finest  languages  of  Asia  and  Europe ; 
but  no  one  of  them  has  a  neater,  more  regular^ 
and  simpler  system  of  numeration,  than  the 
Qquichua  and  the  Azteck,  which  were  spoken 
in  the  great  empires  of  Couzco  and  Anahuac. 
Now  is  it  right  to  assert,  that  in  those  languages 
men  do  not  count  beyond  four,  l>ecause  in  vii- 
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labourers  of  Peruvian  and  Mexican  race,  in- 
dividuais  are  founds  who  cannot  count  beyond 
that  number?  The  singular  opinion,  that  so 
many  American  nations  reckon  6&ly  as ,  far 
as  &ye,  ten,  or  twenty,  has  been  propagated 
by  travellers,  who  were  ignorant,  that>  accord- 
ing t6  the  genius  of  the  diflferent  idioms,  men 
stop,  under  every  climate,  at  groups  of  five,  ten, 
m  twenty  units,  (that  is,  at  the  fingers  of  one 
hand,  or  of  both  hands,  or  at  the  fingers  andl 
toes  takeii  together) ;  and  that  six,  thhteen,  or 
twenty  are  difierenUy  expressed,  by  five  one,  tea 
three,  and  foot  ten*;  Can  it  be  asserted,  that 
the  numbei-s  of  the  Europeans  do  not  extend 
beyond  ten,  because  we  stop  after  having  form-^ 
ed  a  group  of  ten  units  ? 

The  construction  of  the  langiiages  of  Ame«^ 
rica  is  so  opposite  to  that  of  the  languages  de- 
rived froni  the  Latin,  that  the  Jesuits,  who  had 
thoroughly  examined  ev6ry  thing  that  c^ould  con- 
tribute to  exUaid  theu:  establishments,  introduced 
bmong  thdr  neophytes,  instead  of  the  Spanish^ 
some  Indian  tongues,  very  rich,  regular,  and 


*  See  my  American  Monaitieiits,  toI,  ii,,  p.  ^29 — ^37. 
The  saragesy  to  express  great  irambers  with  more  facility, 
are  io  the  habit  of  foiming  groapi  of  fire,  tpn,  or  twenty 
graifls  of  maise,  according  as  they  reckon  io  their  langdag^ 
hy  fires,  tens,  or  tweaties. 
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extensive^  such  as  the  Qquichua  and  the  Giia« 
rani.  They  endeavoured  to  substitute  these 
languages  in  the  stead  of  poorer  idioms,  more 
barbarous,  and  more  irregular  in  their  syntax. 
This  substitution  was  very  easy:  the  Indians 
of  the  different  tribes  adopted  it  with  docility, 
and  thenceforward  those  American  languages 
generalized  became  a  ready  mode  of  commu- 
nication between  the  missionaries  and  the  neo- 
phytes. It  would  be  wrong  to  suppose,  that 
the  preference  given  to  the  language  of  the  In- 
cas  over  the  Spanish  had  no  other  aim,  than 
that  of  isolating  the  Missions,  and  withdrawing 
them  from  the  influence  of  two  rival  powers, 
the  bishops  and  civil  governors.  The  Jesuits 
had  yet  other  motives,  independent  of  their 
policy,  for  wishing  to  generalize  certain  Indian 
tongues.  They  found  in  these  languages  a  com- 
mon tie,  easy  to  establish  between  the  nume- 
rous hordes  that  had  remained  separate,  hostile 
to  each  other,  and  kept*  asunder  by  the  diver- 
sity of  idioms ;  for  in  uncultivated  countries, 
after  the  lapse  of  several  ages,  dialects  often 
assume  the  form,  or  at  least  the*  appearance, 
of  mother  tongues. 

When  it  is  said  that  a  Dane  learns  the  Ger- 
man, and  a  Spaniard  the  Italian  or  the  Latin? 
more  easily  than  any  other  language ;  it  is 
at  first  thought,  that  this  facility  results  from 
the  identity  of  a  great  .number  of  roots,  which 
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are  cdmmoii  to  all  the  Germannic  tongues,  or 
to  those  of  Latin  Europe :  it  is  not  considered, 
that,  with  this  resemblance  of  sounds,  there  is 
another,  which  acts  more  powerfully  on  nations 
of  a  comihon  origin.  Language  is  now  the 
result  of  an  arbitrary  convention.  The  me- 
chanism of  inflections,  the  grammatical  con- 
structions, the  possibiMty  of  inversions,  every 
thing  is  derived  from  oui'  interior,  our  indivi-^ 
dual  organization.  There  is  in  man  an  in- 
stinctive and  regulating  principle,  differently 
modified  among  nations  not  of  the  same  race. 
A  climate  more  or  less  severe,  a  residence  in 
the  defiles  of  mountains^  or  on  the  borders  of 
the  sea,  or  different  habits  of  life,  may  alter 
the  pronunciation,  render  the  identity  of  the 
roots  obscure,  and  multiply  the  number:  but 
all  these  causes  do  not  affect  what  constitutes 
the  struoture  and  mechanism  of  languages. 
The  influence  of  climate,  and  of  external  cir- 
cumstances, vanishes  before  that  which  depends 
on  the  rage,  on  the  hereditarj^  and  individual 
dispositions  of  men. 

Now,  in  America,  and  this  result  of  the  mor^ 
modem  researches*  is  extremely  important  with 
respect  to  the  history  of  our  species,  from  the 
country  of  the  Eskimoes  to  the  banks  of  th4? 

♦  Vater,  in  Mithidate^,  T.  iii,  Part  2^  p.  3Qa^409.  Ill  ^ 

Bevcclkerun^  von /America,  p,  207. 
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Oiioonoko^  and  again  from  these  torrid  bankft 
to  the  frozen  climate  of  the  Straits  of  Ma- 
gellan, mother  tongues,  entirely  different  witli 
regard  to  their  roots,  have,  if  we  may  use  the 
Expression,  the  same  physiognomy.  Striking 
analogies  of  grammatical  construqtion  are  ac- 
knowledged, not  only  in  the  more  perfect  laur 
guages,  as  that  of  the  Incas,  theAymara,  the 
Quarani,  the  Mexican,  and  the  Cor^  but  alsQ 
in  languages  extremely  rude.  Idioms,  the  roots 
of  which  do  not  resemble  each  other  more  than 
tjbe  roots  of  the  Sclavonian  apd  the  Biscayan, 
have  those  resemblances  of  internal  mechanism, 
which  are  found  in  the  Sanscrit,  the  Persian, 
the  Greek,  and  the  German  languages.  Al-i 
most  every  where  in  the  New  World  we  recog- 
nize 4  mtiltiplicity  of  fprms  and  tenses*  in  the 

^  In  the  Greenlaiid  langaage^  for  example,  the  multiplici- 
ty of  the  psODouiia  govemed  by  the  verb  prodnces  twenty* 
seren  forpis  for  every  tense  of  the  indicatiTe  mood.  It  is  snr? 
priaing  to  find,  amoqg  nations  now  ranking  in  the  lowest 
degree  of  ciTiIization>  that  w^t  of  graduating  the  relations 
of  time,  that  saperabandance  of  mqdifications  introduced 
into  the  verb,  to  characteriie  the  otyegt  M(tiarpo,  he  takes 
ft  away :  nuUtarpa,  thou  takest  it  away :  mattarpatH,  he  takes 
it  away  from  thee:  maitarpagit,  I  take  away  fixmi.thee. 
And  in  the  preterit  of  the  same  verb,  mattar€^  he  has  taken 
it  away :  mattaratiff  he  has  taken  it  away  from  thee.  This 
example  from  the  Greenland  laqguage  shows  how  the  gor. 
yemed  and  the  personal  prodonns  fonn  one  compound,  in  the 
American  languages,  with  the  radipal  of  the  verb.    These 
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▼erb^  ait  artificial  industry  to  indicate  before 
hand,  either  by  inflexion  of  the  personal  pro- 
nouns, which  form  the  terminations  of  the  verb, 
or  by  an  intercalated  suffix^  the  nature  aiid  the 
relation  of  it*s  object  and  it's  subject,  and  to 
distinguish  whether  the  object  be  animate  or 
inanimate,  of  the  masculine   or  the  feminine 
gender,  simple  or  in  complex  number.    It  is 
on  account  of  this  general  analogy  of  structure, 
it  is  because  American  languages,  which  have 
no  word  in  common  (the  Mexican,  for  instance, 
and  the  Qquichua)^  resemble    each   other  by 
their  organization,  and  form  complete  contrasts 
with  the  languages  of  L^tin  Europe,  that  the 
Indians  of  the  Missions  familiarize  themselve9 
more  easily  with  an  American  idiom,  than  with 
-that  of  the  metropolis.     In  the  forests  of  the 
Oroonoko  I  have  seen  the  rudest  Indians  speak 
two  or  three  tongues.    Savages  of  different  na- 
tions often  communicate  their  ideas  to  each 
other  by  an  idiom,  which  is  not  their  own. 

slight  differences  in  the  form  of  the  Terb,  according  to  di» 
nature  of  the  pronouns  governed  by  it,  is  found  in  the  old 
world  only  in  the  Biscayan  and  Congo  languages  (Vater. 
Milkrid.,  toL  iii,  P.  I,  p.  218 ;  P.  II,  p.  386 ;  and  P.  Ill, 
p.  442.  Oniilaume  de  Humboldt,  Pe  La  Langue  Boique^ 
p.  68 ).  Strange  conformity  in  the  strnctura  of  langbagea 
on  spots  so  distant,  and  among  three  races  of  men  so  diffe* 
rent,  the  white  Cantabrians,  the  black  Congoes^^and  t^% 
copperHTokmred  Americans. 
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If  the  system  of  the  Jesuits  had  been  follow- 
ed^  languages,  which  already  occupy  a  vast  ex- 
tent of  country,  would  have  become  almost 
general.     In  Terra  Firma,  and  on  the  Oroono- 
ko,  the  Caribbean  and  the  Tamanack  alone 
would  now  be  spoken :   and  in  the  south  and 
south  west  the   Qquichua^  the  Guarani,  the 
Omagua,  and  the  Araucan.    In  appropriating 
to  themselves  these  languages,   the  gramma^ 
tical  forms  of  which  are  very  regular,  and  al- 
most as  fixed  as  those  of  the  Greek  and  San- 
scrit, the  missionaries  would  place  themselves 
in  more  intimate  connexion  with  the  natives 
whom  they  govern.    The  numberless  difficul- 
ties, which  occur  in  the  system  of  the  Mission 
formed  by  half  a  score  of  nations,  would  dis- 
appear with  the  confusion  of  idioms*    Those 
which  are  little  diffused  would  become  dead 
languages;    but  the  Indian,   in  preserving  an 
American  idiom,  would  retain  his  individuality, 
his  national  physiognomy.    Thus  by  peaceable 
means  would  be  effected,  what  those  Incas,  too 
highly  Vaunted,  who  gave  the  first  example  of 
religious  fanaticism  in  the  New  World,  began 
.  to  establish  by  force  of  arms. 

How  indeed  can  we  be  surprised  at  the  little 
progress  made  by  the  Chaymas,  the  Caribbees, 
the  Salives,  or  the  Otomacs,  in  the  knowledge  of 
the  Spanish  language,  when  we  recollect,  that  one 
white  man,  one  single  ihis^ionary,  finds  himself 
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alone  amidst  five  or  six  hundred  Indians  ?  and 
that  It  is  difficult  for  him  to  form  among  them 
a  gmemadory  an  alcade^  or  a  fiscal^  who  nmy 
serve  him  as  an  interpreter?    If  in  place  of  the 
system  of  the  missionaries  some  other  means  of 
civilization  were  substituted^  we  might  rather 
say  some  softening  of  manners  (for  the  reduced 
Indian  has  less  barbarous  manners  without  ha- 
ving acquired  greater  knowledge) ;  if^  instead  of 
keeping  the  whites  at  a  distance,  they  could  be 
mingled  with  the  natives  recently  united  in  vil* 
lages,  the  American  idioms  would  soon  be  re- 
placed by  the  languages  of  Europe,  and  the  na- 
tives would  receive  in  those  languages  the  great 
mass  of  new  ideas,  which  are  the  fruit  of  ci- 
vilization.    Then  the  introduction  of  general 
tongues,  such  as  that  of  the  Incas,  or  the  Gua- 
rani,  without   doubt   would   become   useless* 
Put  after  having  lived  so  long  in  the  Missions 
of  iSouth  America,  aft^r  having  viewed  so  close- 
ly the  advantages  and  the  abuses  of  the  system 
of  the  missionaries,  |I  may  be   permitted  to 
doubt,  whether  it  would  be  easy  to  abandon 
tliis  system^  which  is  very  capable  of  being 
rendered  more  perfect,  and  affords  preparatory 
means  for  another  more  conformable  to  our 
ideas  of  civil  liberty.     It  may  be  objected  to 
me,  that  the  Romans*  succeeded  in  rapidly  in- 

*  I  bdieye  wc  mutt  look  into  the  cBaraclcr  of  the  natiret 
and  the  state  of  their  civilization;  and  lOt  into  the  itr.iture 
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troduciag  their  language  with  th^  sovereign^ 
ly  into  the  country  of  the  Gauls,  into  Bceticai 
and  into  the  province  of  Africa ;  but  the  natives 
of  these  countries  were  not  savages.  They 
inhaiiited  towns;  they  were  acquainted  with 
the  use  of  mon^ ;  they  were  in  possession  of 
institutions,  which  indicate  a  sufficiently  ad* 
vanced  state  of  cultivation.  The  allurement 
of  commerce,  and  a  long  abode  of  the  Roman 
legions,  had  promoted  an  intercourse  between 
them  and  their  conquerors.  We  see,  on  the 
contrary,  that  the  introduction  of  the  lan- 
guages of  the  metropolis  found  obstacles  al-r 
Riost  innumerable  wherever  Carthaginian,  Greek, 
or  Roman  colonies  were  established  on  coasts 
entirely  barbarous,  In  every  age,  and  in  every 
c^aie,  the  first  impulse  pf  the  savage  is  to 
shun  the  civilized  man. 
The  language  of  the  Chayma  Indians  ap« 

•r  dieir  IwtigQSLge,  for  the  rea#on  of  dib  rapid  introdaotioB 
of  Latin  among  the  Oaok.  The  Celtic  nations,  with  brown 
hair,  were  certamly  different  from  the  race  of  the  German* 
nic  nations,  with  light  hair;  and  tbongh  the  Pruid  cast  re- 
calls to  onr  minds  one  of  the  institutions  of  the  Ganges,  thi* 
does  not  demonstrate,  that  the  idiom  of  the  Celts  belongs, 
like  that  of  the  nations  of  Odin,  to  a  branch  of  die  Indo-pe- 
lasgic  langnages.  From  analogy  of  stitictare  and  of  roots,, 
the  Latin  ought  to  hare  penetrated  mora  easily  on  the  other 
side  of  the  Danube,  than  into  Gaul ;  but  an  uncultivated 
state,  joined  to  great  moral  inflexibility,  opposed  probably 
it's. introduction  among  t^  Ge^rmannic  iiations. 
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pearedless  agreeable  to  my  ear^  than  the  Oa# 
ribbee,  the  Salive^  and  other  languages  of  th€^ 
Oroonoko.    It  has  in  particular  fewer  sonorous 
terminations  in  accented  vowels.  We  are  struck 
with  the  frequent  r^^ition  of  the  syllabled 
puiZf  ezy  pueCf  ^nd  pur.    We  shall  soon  see,- 
that  these  terminations    are  derived  in   pari 
from  the  inflexion  of  the  verb  to  be;  and  from 
certain  prepositions^  which  are  added  at  the 
end  of  words^  and  which,   acoH^ding  to  thQ 
genius  of  the  American  idioms,  are  incorporot^ 
fid  with  them.    It  would  be  wrong  to  attribute 
Ihis  rudeness  of  sounds  to  the  abode  of  the  Chay- 
mas  in  the  mountains.    They  are  strangers  td 
that  temperate  climate.    They  hare  been  led  thi* 
ther  by  the  missionaries ;  and  it  is  well  known^ 
that,  like  all  the  inhabitants  of  the  warm  regions^ 
they  dreaded  what  tfaey  called  the  cold  of  Ca« 
ripe.    I  employed  myself,  during  our  abode  at 
the  hospital  of  the  Capuchins,   in  forming  a 
small  catalogue  of  Chayma  words.    I  am  aware, 
that  Ismguages  are  much  more  strongly  charac- 
terizfMi  by  their    structure   and   grammatical 
forms,  than  by  the  analogy  of  their  sounds  and 
of  their  roots ;  and  that  this  analogy  of  sounds 
is  sometimes  so  disfigured  in  the  different  dia- 
lects of  the  same  tongue,  as  not  to  be  distin- 
guishable; for  the  tribes,  into  which  a  nation 
is  divided,  often  designate  the  same  objects  by 
irprds  altogether  heterogeneous.    Hence  it  foU 
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lows,  that  we  are  easily  mistaken^  if,  neglecting 
the  study  ^f  the  inflexions,  and  conisulting  only 
the  roots,  for  instance,  the  words  which  desig- 
nate the  moon,  sky,  water,  and  earth,  we  de- 
cide on  the  absolute  difference  of  two  idioms 
from  the  sunple  want  of  resemblance  in  sounds. 
But,  while  aware  of  this  source  of  error,  tra- 
vellers ought  to  continue,  I  think,  to  collect 
those  materials,  which  their  situation  may  af-^ 
ford  them.  If  they  do  not  make  known  the 
interior  structure,  and  the  general  arrange^ 
ment  of  the  edifice,  they  will  point  out  some 
important  parts.  Catalogues  of  words  are  not 
to  be  neglected ;  they  teach  us  even  something 
with  regard  to  the  essential  character  of  an 
idiom,  if  the  traveller  have  collected  phrases, 
which  show  the  inflexions  of  the  verb,  and  the 
mode  of  designating  the  personal  and  possessive 
prdnouns,  so  different  in  different  languages. 

The  three  languages  most  used  in  the  pro- 
vinces of  Cumana  and  Barcelona  are  at  pre- 
sent the  Chayma,  the  Cumanagote,  and  the 
Caribbee.  Tliey  have  been  constantly  regard- 
ed in  these  countries  as  different  idioms ;  each 
of  which  has  it*s  dictionary,  composed,  for  the 
use  of  the  Missions,  by  Fathers  Tauste,  Ruiz- 
bianco,  and  Breton.  The  Vocahulario  y  Arte 
de  la  Lengua  de  hs  Indios  Chaymas  is  become 
extremely  scarce.  The  few  copies  of  the  Ame- 
ijcan  grammars,  printed  for  the  most  part  in 
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the  seventeenth  century^  have  passed  into  the 
Missions,  and  have  perished  in  the  forests.  The 
dampness  of  the  air,  and  the  voracity  of  in- 
sects  %  render  the  preservation  of  books  almost 
impossible  in  those  burning  regions.    T^ey  are 
destroyed  in  a  shwt  space  of  time,  notwith- 
/standing  the  precautions  that  are  employed.    I 
had  much  difficulty  to  collect  in  the  Missions, 
and  in  the  convents^  the  grammars*}*  of  the 
American  languages,  which  I  remitted,  at  my 
return  to  Europe;  into  the  hands  of  Mr.  Se-« 
rerin  Vater,  professor  and  librarian  at  the  uni- 
versity of  Koenigsberg.     They  furnished  him 
with  useful  materials  for  the  great  work,  which 
he  has  composed  on  the  idioms  of  the  New 
Worid.    I  had  omitted,  at  the  time,  to  trans- 
cribe from  my  journal,  and  communicate  to  that 
learned  gentleman^  what  I  had  collected  in  the 
Chayma  tongue.     Since  neither  Father  Gili, 
nor  the  Abbe  Hervas,  have  mentioned  this  lan-« 
goage,  I  shall  here  explain  succinctly  the  result 
of  my  researches:};. 

On  the  right  bank  of  the  Oroonoko,  to  the 
90uth-east  of  the  Misfion'of  Enparamada^,  at 
inore  than  a  hundred  leagues  distance  from 

^  The  termiteiy  to  weU  known  in  Spanish  America  under 
the  name  of  coffM^en. 

t  See  note  A,  at  the  end  of  this  volume. 
I  See  for  more  ample  details,  note  B. 
§  In  the  latitude  of  7%  and  7*  25^ 
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the  Chaymas^  live  the  Tamahacks^  {famdhdtu) 
whose  language  is  divided  into  several  dialects.' 
This  nation,  'formerly  very  powerful,  is  now  re^ 
dnced  to  a  small  number;  is  separated  fr(Mi 
the  mountains  of  Caripe  foy  the  Oroonoko,  and 
the  vast  steppes  of  Caraccas  and  of  Cumana^ 
and,  what  is  a  barrier  £Etr  nioi*e  difficult  to  sur- 
mount, by  the  nations  of  Caribbean  origin.  In 
Sfttte  of  this  distance  and  these  nunierous  ob-^ 
stacles^  we  perceived  on  examining  the  lan-^ 
guage  of  £he  Chayma  Indians,'  that  it  is  a  branch 
of  the  Tamanack  tongue^  The  most  ancient 
missionaries  of  Caripe  have  no  knowledge  of 
this  curious  circumstance,  because  the  Capu- 
ehins^  of  Arragon  seldom  visit  the  southern 
banks  of  the  Oroonoko,  and  are  almost  igno- 
rant of  the  existence  of  the  Tatnanacks.  I 
reix>gnised  Ihe  analojg^  between  the  idiom  of 
\hi&  nation,  and  that  of  the  Chayitia  Indians 
kmg  after  my  return  to  Europe,  in  comparing 
^bat  materials  which  I  had  collected  With  the( 
sketch  of  a  grammar  published  in  Italy  by  aif 
ancicait  missionary  of  the  Orooiioko.  Without 
knowing  the  Chaymas,  the  Abb6  Gili  had  con-* 
jectured,  that  iSbe  language  of  the  inhabitants 
of  Paria*  must  have  some  relation  to  the  Ta- 
manack. 

*  6flT|  Saggio  di  Storia  Amer.»  T.  iii,  p.  201.  Vater  has 
alao  advanced  some  well  fonnded  coi\jectures  on  the  coDQex<« 
ion  tKat  the  Tamanack  and  Caribbeao  tongues  have  with 
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.  I  shall  prove  this  connection  by  both  the 
methods,  that  serve  to  make  known  the  atta^ 
logy  of  idioms;  I  mean,  by  the  grammatical 
construction,  and  the  identity  of  words  and 
roots.  The  following  are  the  personal  pro- 
nouns of  the  Chaymas,  which  are  at  the  same 
time  possessive  pronouns ;  ti-re,  I,  nle ;  eu-re^ 
thou,  thee;  teu-re,  he,  him.  The  Tamanack^ 
u-rCy  I ;  amare  or  anja^  thou  ;  iteu^a^  he.  The 
radical  of  the  first  and  of  the  third  penon*  ii 

those  that  are  spoken  on  the  north-east  coast  of  South  Ame« 
rica.  Jift^;inda/f#,T.  iii,PartII/p.664aBd676.  I  shoaU 
warn  the  reader,  that  I  have  constantly  written  the  words  of 
the  American  langnages  according  to  the  Spanish  orthogra- 
phy,  so  that  the  u  should  be  pronounced  oo,  the  eke  like  sche 
in  German,  &c.  Having  during  a  great  number  o(  years 
spoken  no  other  language  than  the  Castilian»  I  marked  dow9 
the  sounds  according  to  the  same  system  of  writing,  and  now 
I  am  afraid  of  changing  the  rdlae  of  these  signs,  by  sabstitu* 
ting  others  no  lesa  imperfect  It  is  a  barbarous  practice,  t* 
express,  like  the  greater  part  of  the  nations  of  Europe,  the 
most  simple  and  distinct  sounds  by  many  yoweh,  or  many 
united  consonants  ftm,  oo,  augh,  tfv,  ck,  $ck,  tfch,  gh,  ph,  ti, 
dzjf  whUe  they  might  be  indicated  by  letters  equally  snnple^ 
What  a  chaos  is  exhibited  by  the  voeabularies  written  ac- 
cording to  English,  German,  Frenoh,  or  Spanish  notations  t 
A  new  essay,  which  the  illustrious  author  of  the  travda 
in  Egypt,  Mr.  de  Yolney,  is  going  to  publish  on  Ae  analyiii 
of  sounds  found  in  different  nations,  and  on  the  notatimiof 
those  sounds  according  to  a  uaiforfti  system,  will  lead  la 
great  progress  in  the  study  of  languages. 
*  We  mast  not  wonder  at  those  roots,  which  redact 
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in  the  Chayma  u  and  teu. 
found  in  the  Tamanack. 


The  same  roots  arc 


CHAYMA. 

TAMANACK. 

Un,  I. 

Ure. 

Tuna,  water. 

Tuna. 

Conopo,  rain*. 

Canepo. 

Poturu,  to  know. 

Puturo. 

Apato,  fire. 

Uapto  (in  Caribbean  mto). 

Nuna,  the  moon,  a  month. 

Nunaf. 

Je,  a  tree. 

Jej€. 

themselves  to  a  single  vowel,  tn  a  language  of  the  Ancient 
Continetat,  the  stracture  of  which  is  so  artificially  complicat-' 
tA,  in  the  Biscayan,  the  patronymic  name  Ugartc  (between 
the  waters)  contains  the  u  of  ura  (water)  and  arte  between. 
The  g  is  added  for  the  sake  of  euphony.  Guiilaume  dc 
Humboldt  on  the  fiiscayan  language,  p.  46. 

*  The  same  word,  conopo,  signifies  ram  and  jffar.  Th^ 
years  are  counted  by  the  number  df  winters,  rainy  seasons* 
They  say  in  Chayma,  as  in  Sanscrit,  **  so  many  rams,'*  mean- 
ing so  many  years.  In  thfe  Biscay  an,  the  woi*d  urtea,  year, 
is  xlerived  from  urten,  (frondescere)  to  bring  forth  leaves  in 
spring. 

t  In  the  Tamanack  and  Caribbean  languages  Nono  signi- 
fies the  Earth,  Nana  the  Moon ;  as  in  the  Chayma.  ThU 
afiinity  appears  tome  very  curious;  and  the  Indians  of  the 
Rio  Caura  say,  that  the  Moon  is  another  Earth.  Among 
savage  nations,  amidst  so  many  confosed  ideas,  we  find  cer^* 
tain  remimscences  weQ  worthy  of  attention.  Among  the 
Greenlanders  Nuna  signifies  the  £artb;  and  Anoningai  the 
Moon»   .     ;  ^.       . 
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CHAYMA. 

TAMANAet« 

Jta,  a  house. 

itfi/^<;. 

Eui/a,  to  you. 

^vya^ 

Toya,  to  you. 

Iteuya. 

Omane,  honey. 

Uane. 

.Nocarammfref  h«  has  said  it 

NacaramaL 

Tiofihe^  (Piatsche)  a  physi-> 
cian,  a  fiorceren            ' 

Psiache  (Psiaschi). 

7»6m,  one. 

Obm  (in  Jaoi,  Tewin). 

l^COy    two. 

Geo  (in  Caribbean,  Otco) 

Oroa,  twow 

Orua  (m  Caribbean,  Orodp 

Ptm^flesk 

Punu. 

Prfly  no  (negation). 

Pro. 

The  verb  substantive  to  be^  is  expressed  in 
Gbayma  by  az,  On  adding  to  the  verb  the 
personal  pronoun  /,  (u  from  t^re)  a  g-  is  placed^ 
for  the  sake  of  euphony,  before  the  u,  as  in 
guaz^  I  am,  properly  g-Vnaz.  As  the  first  per^ 
son  is  known  by  an  u^  the  seeond  is  designated 
by  an  m^  the  third  by  an  i;  thou  art,  maz  / 
muerepuec  araqtwpemaz?  why  art  thou  sad? 
properly  tJiat  for  sad  thou  be ;  punpuec  topuche-^ 
fnaZj  thou  art  fat  in  body,  property  Jlesh  (pun) 
for  (puec)  fat  (topuche)  thou  be  (maz).  The 
possessive  pronouns  precede  the  substantive; 
vpatayyin  my  house,  properly  me  house  in. 
AH  the  prepositions  and  the  negation  pra  are 
incorporated  at  the  end,  as  in  the  Taraanack. 
We  say  in  Chayma,  ipuec,  with  him,  properly 
him  with ;  euya,  to  thee,  or  thee  to ;  epuec  charz 
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pt  gtUfz,  I  am  gay  ^dith  thee^i  properly,  thee 
jvith  gay  I  be ;  ucareprUy  not  as  /,  properly,  / 
as  not ;  quenpotupra  quoguaz,  I  do  not  know 
him,  properly,  him  knowing  not  I  am  ;  queneprqt 
quoguaz,  I  have  not  seen  him,  properly,  him  see^ 
ing  not  I  am.  In  Tamanack,  we  say,  acuri- 
vane,  beautiful,  and  acmivanepra,  ugly,  not 
beautiful ;,  outapra,  there  is  7io  Jish,  properly, 
Jish  not ;  uteripipra,  I  will  not  go,  properly,  / 
to  go  will  not,  composed  of  iteri*,  to  go,  iptn, 
to  choose,  and  pra,  not.  Among  the  Caribbees, 
whose  language  also  bears  some  relation  to  the 
Tamanack,  though  infinitely  less  than  the  Chay- 
tna,  the  negation  is  expressed  by  an  m*  placed 
before  the  verb :  amot/enlenganti,  it  is  very  cold ; 
and  mamoyenlengati,  it  is  not  very  cold.  In  an 
analogous  manner,  the  particle  mna  added  to 
the  Tamanack  verb,  not  at  the  end,  but  by 
intercalation,  ^ves  it  a  negative  sense,  as  t^Oy 
to  say,  taromnar  not  to  say. 
The  verb  substantive  (to  be),  very  irregular 

*  In  Chayma :  utecMre,  I  will  go  also,  properly  I  (u)  to 
go  (the  radical  ite,  or,  because  of  the  preceding  vowel,  U) 
also  (chere,  or  ere,  or  ire).  In  uteehire  we  find  the  Tama* 
nack  verb  to  go,  ti^ert,  of  which  tie  is  also  the  radical,  and  ri 
the  termination  of  the  infinitive.  In  order  toahow  that  ill 
Chayma  chere  or  ere  indicates  the  adverb  aUo,  I  shall  citi^ 
firom  the  fragment  of  a  vocabulary  in  nfy  possession  u^herCf 
1  also;  nacaramayre,  he  said  so  also;  guareaxere,  I  carried 
also;  chareckere,  to  carry  also.  In  the  Tamanack^  as  in  the 
Chayma,  chareri  signifies  to  cany/ 
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in  all  languages,  is  az  or  ats  in  Chayma;  and 
uachiri  in  (composition  tiac,  uatscha)  in  Tama« 
nack.  It  serves  not  only  to  form  the  passiye> 
but  it  is  added  also  incontestably,  as  by  a^gluti-* 
nation,  to  the  radical  of  attributive  verbs,  in  a 
number  of  tenses  *.  These  agglutinations  re* 
mind  us  of  the  employment  which  the  Sanscrit 
makes  of  the  auxiliary  verbs  as  and  hhu  (asti 
and  bkavatijc);  the  Latin,  of  es  and^,  or^w  ^, 
the  Biscayan,  of  izan^  ucan,  and  egidn.  There 
are  certain  points,  in  which  the  idioms  the  most 
dissimilar,  concur.  What  is  common  to  the 
intellectual. organization  of  man  is  reflected  in 
the  general  structure  of  language ;  and  every 
idiom,  however  barbarous  it  appears,  discovers 
a  regulating  principle,  which  has  presided  at  it'i 
formation. 

The  plural,  in  Tamanack,  is  indicated  in  se« 
Ten  different  ways,  according  to  the  termii^tioa 
^  th^  substantive,  or  according  as  it  designates 
an  animate  or  inanimate  object  §.    In  Chayma 

*  The  present  ia  fhe  Tamanack,  jaret-bac-ure,  appears  to 
me  nothing  else  than  the  verb  substantive  bac,  or  ttae  (from 
uocschiri,  to  be)  added  to  the  radical  to  carry,  jare  (in  th« 
infinitive yarm),  the  resnlt  of  which  is  carrying  to  be  L 
'^  t  In  the  branch  of  the  G«rmannic  languages  we  find  bh0 
under  the  forms  bim^  bid ;  asy  in  the  forma  vaw,  vasty  vemm- 
(Bopp,  p.  138). 

X  Hence  fwero;  amav^tssem ;  amatheram;  pas^sum  (pot* 
ium). 

§  tamanacu,  a  Tamanack;  plpr.  TmnMaUm:  fongkeme, 
s  2 
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tlie  plnral  is  formed,  as  in  Caribbee*,  in  on;. 
tem^Sj  himself,  teurecon^  themselves ;  tanarocon, 
those  here;  montaonocon,  those  below^  suppos- 
ing that  the  interlocutor  is  speaking  of  a  plaee 
where  he  was  himself  present ;  miyonocon,  those 
below,  supposing  he  speaks  of  a  plaee  where  he 
was  not  present.  The  Chaymas  have  also  th^ 
Castilian  adverbs  aqui  and  all^y  shades  of  dif- 
ference which  we  can  express  only  by  peri- 
phrases, in  the  idioms  of  German  and  Latin 
origin. 

Some  Indians,  who  were  acquainted  with  Spa- 
nish, assured  us,  that  zis  signified  not  only 
the  Sun,  but  also  the  Deily.  This  appeared  to 
me  the  more  extraordinary,  as  among  all  other 
American  nations  we  find  distinct  words  for 
God  and  the  Sun.  The  Carib  does  not  con- 
found Tamoussicaboj  the  Ancient  of  Heaven, 
with  the  Sun,  Veyou.  Even  the  Peruvian,  though 
a  worshipper  of  the  Sun,  raises  his  mind  to  the 
idea  of  a  Being,  who  regulates  the  movements 
of  the  stars.  The  Sun,  in  the  language  of  the 
Incas,  bears  the  name  of  Inti\y  nearly  the  same 

a  Spaniard,  properly  a  man  clothed ;  Pongamo,  Spaniards, 
qf  men  clothed.  The  plnral  in  cne  characterizes  inanimate 
objects:  for  example,  cene,  a  thing;  cenecne,  thinffi :  j^e,  m. 
tree ;  jejecne,  trees. 

•  Mithridates,  T.  iii,  P.  II,  p.  687. 

t  In  the  QquichuGf  or  language  of  the  Incas,  the  Son  is 
iiUi ;  lore,  munap  ;  great,  veypul;  in  S&nscrit,  the  Sun,  mdre; 
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as  in  Sanscrit ;  while  God  is  called  Vinny  Hu^ 
ayna,  the  eternally  young* 

The  arrangement  of  words  in  the  Chayma  is 
such  as  is  found  in  every  language  of  both  conti- 
nentSy  which  has  preserved  a  certain  air  of  youth. 
The  object  is  placed  before  the  verb,  the  verb 
before  the  personal  pronoun*  The  object,  on 
which  the  attention  should  be  principally  fixed^ 
precedes  all  the  modifications  of  that  object. 
The  American  would  say ;  Uherty  complete  hve 
we ;  instead  o^  we  love  complete  liberty ;  Tkee 
with  happy  am  I;  instead  of^  I  am  happy  with 
thee.  There  is  something  direct,  firm,  demon- 
strative, in  these  turns,  the  simplicity  of  which 
is  augmented  by  the  absence  of  the  article. 
Ought  we  to  admit,  that  with  an  advanced 
civilization  these  nations,  left  to  themselves, 
would  have  changed  by  degrees  the  arrange* 
ment  of  their  phrases  ?  we  are  led  to  adopt  this 
idea,  when  we  recollect  the  changes,  which  the 
syntax  of  the  Romans  has  undergone  in  the 
precise,  clear,  but  somewhat  timid  languages 
of  Latin  Europe. 

The  Chayma,  like  the  Tamanack,  and  the 

love  manga  ;  great,  "oipuh;  (Vater,  MUhridaiei,  T.  iii,  p.  833). 
These  are  ihp  only  examples  of  analogy  of  sounds  that  hare 
yet  been  DoticecL  The  grammatical  character  of  the  two' 
nations  is  totally  different 

t  Vmoff  always,  or  eternal;  hut^a,  ifi  the  flower  «f 
»ge. 
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greater  part  of  the  American  languages^  is  em 
tirely  destitute  of  certain  letters^  a&f,bf  and  rfp 
No  word  begins  with  an  /.  The  same  observa- 
tion has  been  made  on  the  Mexican  tongu^ 
though  it  is  overcharged  with  the  syllables  tU^ 
tloy  and  itl,  at  the  end  or  in  the  middle  of 
words.  The  Chaymas  substitute  r  for  l,  a  snb^ 
stitution  that  arises  from  a  defect  of  pronunci* 
ation  common  in  every  zone  *.  It  is  thus  that 
the  Caribbees  of  the  Oroonoko  have  been  trans- 
foimed  into  Oalibi  in  French  Guiana  by  con- 
iTounding  r  with  /,  and  softening  the  c.  The 
Tamanack  has  made  choraro  (solalo)  of  the 
Spanish  word  soldado.  The  disappearance  <^ 
the^  and  b  in  so  many  American  idioms  arises 
from  the  intimate  connection  between  certain 
sounds^  which  is  manifested  in  all  languages 
of  the  same  origin.  The  letters  f,  v,  b,  and  p^ 
are  substituted  one  for  the  other ;  for  instance 
in  the  Persian,  peder^  father,  pater;  burader^f 
frater;  behar^  ver;  in  Greek,  phorton  (for* 
tonjy  biirde ;  paus,  Jbuss.  In  the  same  man- 
ner with  the  Americans  /  and  b  become;? ;  and 
d  becomes  f.  The  Chayma  pronounces  patre, 
Tios,  Atanif  aracapucha,  for  padre,  Dios,  Adauy 
and  arcabuz  (harquebuss). 

In  spite  of  the  relations  which  we  have  just 

*  The  substitution  of  r  for  I  characterizes,  for  example, 
the  Bashmouric  dialect  of  the  Coptic  language, 
t  Whence  the  German  hudcr,  with  the  same  consonants. 


963: 

f 

pointed  out,  we  do  not  think,  that  the  Chayma- 
language  can  be  regarded  as  a  dialect  of  the 
Tamanack,  as  the  Maitano,  Cuchivero,  and 
Crataima,  are.  There  eidst  many  essential  di£« 
lerenoes,  and  the  two  languages  appear  to  me 
at  most  connected,  like  the  German,  the  Swe- 
dish^ and  the  English.  They  belong  to  the 
same  subdivision  of  the  great  family  of  the 
Tamanack,  Caribbean,  and  Arouack  tongues* 
As  there  exists  no  absolute  measure  of  parent- 
age between  idioms,  the  degrees  of  parentage 
oan  be  indicated  only  by  examples  tak^n  frou^ 
known  tongties.  We  consider  those  as  being 
of  the  same  fiounily,  which  are  connected  witk 
each  other,  as  the  Greek,  the  German,  the  Per-i 
sian,  atid  the  Sanscrit. 

Some  have  thought  they  have  discovered, 
on  comparing  languages,  that  they  are  all  di- 
yided  intq  two  classes  *,  of  which  some, 'more 
perfect  in  their  organization,  more  easy  a^d 
rapid  in  their  movements,  indicate  an  intenoi^ 
developement  by  inflesmn;  while  others,  more 
rude  and  less  susceptible  of  improvement,  pre- 
sent only  a  crude  assemblage  of  small  forms  or 
agglutinated  particles,  each  preserving  the  phy* 
siognomy  which  is  peculiw  to  itself^  when  \\ 
is  separately  employed.    This  very  ingenioua 

*  See  the  learned  work  of  Mr.  Frederick  ScUegel,  Spracht 
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Ytew  would  be  deficient  in  aocuracy^  if  it  were 
supposed^  that  there  exist  polysyllabic  idioms 
without  any  infle^don,  or  th^t  those^  which 
are  organically  developed  as  by  interior  germes, 
admit  no  external  increase  by  means  of  mffixea 
and  affixes^  \  an  increase  which  we  have  aU 
ready  mentioned  several  times  under  the  name 
of  agglutination  or  incorporation.  Many  thingg, 
which  appear  to  us  at  present  inflexions  of  a 
radical^  have  perhaps  been  in  their  origin  af^ 
fixes,  of  which  there  have  barely  r^nained  one 
or  two  consonants.  In  languages,  as  in  every 
thing  in  nature  that  is  organized,  nothing  is 
entirely  isolated,  or  unlike.  The  fieuther  we 
penetrate  into  their  internal  structure,  the  mwe 
do  contrasts  and  decided  characters  disappear^ 

*  Evan  in  the  Sansorit  several  temes  aire  formed  bj  aggre^ 
gatioD  ;  for  example,  in  the  firstytf/ure,  the  substantive  verb 
io  be  is  added  to  the  radicaL  In  a  similar  manner  ve  find  in 
the  Greek  mach-esoy  if  the  t  be  not  the  effect  of  inflection, 
and  in  Latin  ^-ero  (Bopp,  p.  26  and  M).  These  are  ex-* 
amples  of  iocorporatipns  vA  ^gglqtinations  in  the  gram^ 
Qiatical  system  of  langnagps,  w)iich  are  justly  cited  as  mo* 
dels  of  an  interior  developement  by  inflexion*  In  the  gram- 
matical system  of  the  Americans,  for  example  in  the  Tama- 
naok,  tarecschif  I  will  carry,  is  equally  composed  of  tho 
r^rcal  or  (mfin.  jareri,  to  carry)  $nd  of  the  verb  ^nbstantivc 
ecic&t  (infin.  nociddri,  to  be).  There  hardly  espsts  in  ibif^ 
American  languages  a  triple  mode  of  aggregation,  of  which 
we  cannot  find  a  similar  and  analogous  example  in  some 
other  language,  that  is  supposed  to  develope  itself  only  bj 
inflexion. 
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^  It  raigfat  de  said*^  that  they  are  like  cloudfr, 
the  oatlines  of  which  do  not  appear  well  defined^ 
acq[>t  when  they  are  viewed  at  a  distance." 

But  if  we  do  not  admit  one  simple  and  abso^ 
lute  principle  in  the  classification  of  languages^ 
we  shall  not  the  less  agree,  that  in  their  pre^ 
sent  state  some  display  a  greater  tendency  to 
iuflejdon^  others  to  external  aggregation.  It 
is  weU  known,  that  the  languages  of  the  Indian, 
Pebsgic,  ai)d  German  branch,,  belong  to  the 
first  division ;  the  American  idioms,  the  Coptic 
or  ancient  Egyptian,  and  to  a  certain  degree, 
the  Semitic  languages  and  the  Biscayan  to  the 
second.  The  little  we  have  made  known  of  the 
idiom  of  the  Chaymas  of  Canpe  is  sufficient 
without  doubt,  to  prove  that  constant  tendency 
toward  the  incorporation  or  aggregation  of  cer* 
tain  forms,  which  it  is  easy  to  separate ;  though 
from  a  SQmewhat  refined  sentiment  of  euphony 
some  letters  have  been  dropped,  and  others 
have  been  added.  Those  affixes,  in  lengthening 
words,  indicate  the  most  varied  relations  of 
pumber,  time,  and  mption^ 

When  we  reflect  pn  the  peculiar  sf^ructure  of 
the  American  languages,  we  imagine  we  dis- 
cover the  source  of  the  very  ancient  and  uni- 
versal opinion  in  the  Missions,  that  these  lan- 

*  GaOL  de  Hnmb.,  iur  la  MoMgrapkk  de$  Languetf  $  L 
The  Mme|  nar  &|  Ltmg^K  Batfue,  p.  43,  46,  60. 
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guages  have  an  analogy  with  the  Hebrew^  andf 
the  Biscayan.      Every  where,  at  the  Convent  of 
Caripe  as  well  as  at  the  Oroonoko,  in  Peru  a§ 
in  Mexico,  I  heard  this  idea  announced ;  and 
particularly  by  monks  who  had  some  vague 
noVions  of  the  Semitic  languages.     Did  mo- 
tives which  were  thought  to  be  interesting  M 
religion  cause  so  extraordinary  a  theory  to  be 
established?  In  the  north  of  America,  among 
the  Ghactaws  and  the  Chickasaws,  travellers 
somewhat  credulous  have  heard  the  Hallelu- 
jah* of  the  Hebrews  sung;   as,  according  to 
the  pundits,  the  three  sacred  words  of  the  mys- 
teries of  the  Eleusis-f-  (konx  om  pax)  resound  still 
in  the  Indies.    I  do  not  suspect,  that  the  na- 
tions of  Latin  Europe  have  called  whatever 
has  a  foreign  physiognomy  JHebrew  or  Biscay- 
an, as  for  a  long  time  all  those  monuments  wei*e 
called  Egyptian,  which  were  not  in  the^  Grecian 
or  Roman  style.    I  rather  think,  that  the  gram- 
matical system  of  the   American  idioms  has 
confirmed  the  missionaries  of  the  sixteenth  cen- 
tury in  their  ideas  respecting  the  Asiatic  origin 
of  the  nations  of  the  New  World.    The  tedious 
compilation  of  Father  Garcia,  Tratado  delfiri^ 

*  L'Escarbot,  Cbarlevoix,  and  even  Adair  (Hist,  of  the 
American  Indians,  1775,  p.  15—220). 
*  t  Asiat:  Res.,  y<^  v,  p.  281;  Ouvaroff,  on  the  Hewniati 
Mysteries,  1816,  p.  27  and  115. 
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^en  de  las  In£os*,  is  a  proof  of  this.  The  po- 
sitioii  of  the  possessire  and  pfersonal  pronouns 
at  the  end  of  the  nonn  and  the  verb,  as  well 
as  the  numerous  tenses  of  the  latter,  character 
rize  the  Hebrew,  and  the  other  Semitic  Ian* 
guages.  The  minds  of  some  of  the  mission* 
aries  have  been  struck  at  finding  the  same 
gradations  in  the  American  tongues.  They 
were  ignorant,  that  the  analogy  of  several  scat- 
tered f(f!atures  does  not  prove,  that  languages 
belong  to  the  same  stock. 

It  appears  les^  astonishing,  that  men,  who 
are  well  acquainted  with  only  two  languages 
extremely  heterogeneous,  the  Castilian  and  the 
Ksdayan,  should  have  found  in  the  latter  a 
family  likeness  with  the  American  languages. 
The  composition  of  words,  the  facility  with 
which  the  partial  elements  are  detected,  the 
forms  of  the  verb,  and  the  different  modifica- 
tions which  it  undergoes  according  to  the  na- 
ture of  the  object,  may  have  caused  and  kept 
up  this  illusion.  But  we  repeat,  an  equal  ten- 
dency toward  aggregation  or  incorporation  does 
not  constitute  an  identity  of  origin.  The  follow- 
ing are  examples  of  these  relations  of  physiog- 
nomy between  the  American  and  Biscayan 
languages;  between  idioms  which  differ  en-» 
tirely  in  their  roots. 

•  Libro  iii,  Cap.  7,  §.  3^ 
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In  Chayma;  quenpotupra  quoguaz,  I  do  noi 
know^  properly,  knowing  not  I  am.  In  Tamar- 
mx^yjarer-uae-urcy  bearing  am  I,  I  bear ;  anare- 
jnra  cdchi,  he  will  not  bear,  properly,  bearipg  not 
will  be;  patcurbcj  good;  patcutari,  to  make 
himself  good ;  TamanacUy  a  Tamanack ;  Tor- 
manacvtariy  to  make  himself  a  Tamanack; 
Pongheme,  a  Spaniard;  ponghemtari,  to  spa- 
niardize  himself;  tenectschi^  I  will  see ;  teneicre, 
I  will  see  again ;  tecscha,  I  go ;  tecshare^  I  re- 
turn; maypur  Imtke,  a  little  Maypure. Indian; 
qicabtUke,  a  little  woman*;  maypuritajSy  an 
ugly  Maypure  Indian;  aicatqje,  an  ugly  wo- 
man. 

In  Biscayan:  maitetutendoty  I  love  him,  pro- 
perly, I  loving  have  him ;  beguia,  the  eye,  and 
beguitsa,  to  see;  aitagana,  toward  the  &ther; 
by  adding  ttt,  we  form  the  verb  aitaganatu,  to 
go  toward  the  &ther;  ume-tasuna^  soft  and 
infantile  ingenuity ;  umequeria,  disagreeable 
childishness'!*. 

I  will  add  to  these  examples  some  descriptive 
compounds,  which  call  to  mind  the  infancy  of 
nations,  and  strike  us  equally  in  the  American 

*  The  diminutive  of  woman  (aicti)  or  of  Maypnre  Indian 
is  formed,  by  adding  hutke  the  terminatioa  of  cujupuike, 
little :  taje  answers  to  the  accio  of  the  Italians. 

t  The  termination  toiunn  indicates  a  good  quality ;  queria 
a  bad  one>  and  is  derived  from  eria,  illness  (Guill.  de  Humb., 
Basques,  p.  40), 
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atod  Biscayan  languages,  by  a  certain  ingenn- 
ousness  of  expression.  In  Tamanack,  the  wasp, 
uaneimu ;  &tfaer  (inir4e) ;  of  honey  (uane)  : 
the  toes,  ptctri-mucuru,  properly,  the  sons  of 
the  foot ;  the  fingers,  amgna-TnucurUy  the  sons 
of  the  hand;  mushrooms,  jefe^panari,  properly, 
the  ears  (panari)  of  a  tree  (jeje)  ;  the  veins  of 
the  hand,  amgnormUti,  properly,  the  ramified 
roots;  leaves,  prutpe-jareri,  properly,  the  hair, 
of  the  top  of  the  tree ;  puirene-vejuy  properly 
Sun  (vefuj  straight  or  perpendicular;  light- 
ning*, kmemeru'uaptori,  properly,  the  fire 
(uapto)  of  the  thunder,  or  of  the  storm.  In 
Biscayan,  hecoqmay  the  forehead,  what  belongs 
(co  and  quia)  to  the  eye  (begiua) ;  odotsa^  the 
noise  (otsa)  of  the  cloud  (odeiajy  or  thunder ; 
arrUnda^  an  echo^  properly,  the  animated  stone, 
from  arrinj  stone,  and  hiciay  life. 

'The  Chayma  and  Tamanack  verbs  have  an 
enormous  complication  of  tenses,  two  presents, 
four  preterits,  three  futures.  This  multiplicity 
characterizes  the  rudest  American  languages. 
Astarloa  reckons,  in  like  manner,  in  the  gram- 
.  matical  system  of  the  Biscayan,  two  hundred 
and  six  forms  of  the  verb.  Those  languages, 
the  principal  tendency  of  which  is  inflexion, 
excite  less  the  curiosity  of  the  vulgar,  than  those 
which  seem  formed  by  aggregation.    In   the 

*  I  recogniM  in  kinmeru,  thunder  or  storm,  the  root  ^mc* 
me,  black. 
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first,  the  elements  of  which  words  arc  composed, 
and  which  are  generally  reduced  to  a  few  let- 
ters, are  no  longer  distinguished.  These  ele^ 
ments,  when  isolated,  exhibit  no  meaning;  the 
whole  is  assimilated  and  mingled  together. 
The  American  languages,  on  the  contrary,  are 
like  complicated  machines,  the  wheels  of  which 
are  exposed.  The  artifice  is  visible;  I  mean^ 
the  industrious  mechanism  of  their  construc- 
tion. We  seem  to  be  present  at  their  formation, 
\ind  we  should  state  them  to  be  of  a  very  recent 
origin,  if  we  did  not  recollect,  that  the  humail 
mind  follows  imperturbably  an  impulse  once 
given;  that  nations  enlarge,  improve,  and  re- 
pair the  grammatical  edifice  of  their  language^ 
according  to  a  plan  already  determined ;  finally, 
that  there  are  countries,  the  languages,  the  in- 
stitutions, and  the  arts  of  which,  have  remained 
mvariable^  we  might  almost  say  stereotyped, 
during  the  lapse  of  ages. 

The  highest  degree  of  intellectual  develope- 
ment  has  been  hitherto  found  among  nations^ 
which  belong  to  the  Indian  and  Pelasgic  branch. 
Ilie'languages  formed  principally  by  aggregation 
seem  themselves  to  oppose  obstacles  to  the  im- 
provement of  the  mind.  They  are  in  fact  unfur- 
nished with  that  rapid  movement,  that  interior 
life,  to  which  the  inflexion  of  the  root  is  fa* 
vourable,  and  which  gives  so  many  charms  to 
works  of  the  imagination.    Let  us  not,  however. 
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forget,  that  a  people  celebrated  in  the  remotes 
antiquity,  from  whom  the  Greeks  themselves 
i>orrowed  knowledge,  had  perhaps  a  languag)^ 
the  construction  of  which  recals  invdiuntarily 
that  of  the  languages  of  America.  What  « 
Bcafiblding  of  Httle  monosyllabic  and  dissyilabie 
£>nns  is  added  to  the  verb,  and  to  the  substan«- 
tive,  in  the  Coptic  l^guage!  Tte  Cfaayma 
and  the  Tamanack,  half  barbarous,  have  toler- 
ably short  abstract  words  to  express  grandeur^ 
envy,  and  lightness,  cheictwatey  tujiiCj  and  tumiet 
but  in  Coptic^  the  word  malice  *,  metrepherpe- 
touj  is  composed  of  five  elements,  easy  to  be 
distinguished.  It  signifies  the  quality  (met)  of 
a  subject  Creph),  which  makes  (erj  the  thing 
wluch  is  (pet J,  evil  (ou).  Nevertheless  the 
Coptic  language  has  had  it's  literature,  tike  the 
Chinese,  the  roots  of  which,  for  from  being 
aggregated,  scarcely  approach  each  other  wilih* 
eut  immediate  contact.  We  must  admit,  that 
nations  once  awakened  from  their  lethargy, 
and  tending  toward  civilization,  find  in  the 
most  uncouth  languages  the  secret  of  eKpressing 
with  clearness  the  conceptions  of  the  mind,  and 
of  painting  the  emotions  of  the  soul.     A  re- 

*  See  on  the  incontestible  identity  of  the  ancient  Egyp- 
tian and  Coptie,  and  on  the  particular  system  of  synthesis  of 
die  latter  langnage,  the  hogenions  reflexions  of  Mr.  Sihesti* 
do  Sacy,  in  the  **  Notice  des  Rechtrcket  de  M.  EHeme  Quatre* 
mht  sur  la  LUtiraiurc  de  FEgypte,  p.  18  and  23& 
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fl|)ectable  lAan^  who  has  perished  in  tlie  bbody 
reVolutioiis  of  Quito,  Don  Juan  de  la  Rcet, 
had  imitated  \i4th  graceful  simplicity  some  idyls 
of  Theocritus  in  the  language  of  the  Incas; 
and  I  have  been  assured,  that,  excepting  trea^ 
tis^  of  science  and  philosophy,  there  is  scarcely 
any  work  of  modern  literature^  that  might  not 
be  translated  into  Peruvian. 

.  The  intimate  connections,  that  have  been 
formed  between  the  natives  and  the  Spaniards 
since  the  conquest,  have  introduced  a  certain 
number  of  American  words  into  the  CastiliaH 
language.  Some  of  these  words  express  things 
not  unknown  before  the  discovery  of  the  New 
World,  and  scarcely  recal  to  our  minds  at  pre* 
sent  their  barbarous*  origin.  Almost  all  be« 
long  to  the  language  of  the  greater  West  In^ 
dia  Islands,  which  was  formerly  designat- 
ed under  the  name  of  the  language  of  Haiti^ 
of  Quizqueja,  or  of  Itis*)*.  I  shall  conJGina 
myself  to  citing  the  words  mmzy  tahaco,  ca^ 
fiotty  batata^  cadque,  balsa,  comtco,  8gc.  When 
the  Spaniards,  from  the  year  1498,  began  to 
visit  the  main  land,  they  had  already  words  t 

> 

*  For  example  savana,  cannibal* 

t  The  word  Itis  for  Haiti  or  St«  Domingo  (Hispaniola) 
ia  fonad  in  the  Itinerarium  of  Bishop  Geraldini  (Rotiug,  1631^ 
p.  206).  *'  Qaum  Golonua  Jtim  iosolam  oemeret" 

t  The  foUowiDg  are  Haytian  vords^  in  their  real  forni^ 
that  haye  paaaed  iato  the  Castilian  lapgaage  from  the  end  of 


to  designate  the  vegetable^  that  are  most  usd- 
fiil  to  man^  and  that  are  common  both  to  the 

Ae  IStb  centorj,  and  a  great  part  of  which  are  not  tuiintei*^ 
eating  to  descriptive  botanj;  AJd  (capsicom  haccatam),  ba- 
ioia  (cooTolvulus  batataa),  bihao  (heliconia  hihai),  ccdmito 
(chryaophyllam  caimito),  cakoba  (swietaoia  mahagoni),  jucca 
and  auM  (iatropha  manihot;  the  word  coidbi  or  cauave  i» 
employed  only  for  the  bread  made  with  the  roots  of  the  ia* 
tropha;  the  name  of  the  plant,  jvcda,  was  also  heard  by 
Americas  Vtepncins  on  the  coast  of  Paria),  age  or  aja  (dios- 
oorea  alata),  copei  (dasia  al^),  guoj/acan  (guaiacom  olBcinale), 
guajaba  (psidinm  pyrifenmi),  gvumaoaM  (anona  maricata), 
mani  (arachis  hypogsea),  guamd  (inga),  kenequm  (was  suppos* 
ed  by  the  false  accdunts  of  the  first  ti'srellers  to  be  an  herb, 
with  which  the  Hay tians  nsed  to  cut  metals ;  it  means  now 
erery  kind  of  strong  thread),  hicaco  (chiysobalanas  icaoo)» 
wtagkei  (agave  Americana),  mahiz  or  nutix  (zea),  mamd  (mam- 
mea  Americana),  numgle  (rhiaophora),  pUakaja  (cactus  pitaha- 
ja),  ceiba  (bombax),  tuna  (cactus  tuna),  liicotea  (a  tortoise), 
^gafaaa(Iacerta  iguana),  mafiaii  (trichocus  manati},  mgua  (pu* 
lex  penetrans),  hamaea  (a  hammock),  baba  (a  raft;  however 
baUa  is  an  ancient  Castilian  ^^otd  signifying  a  pool  of  water), 
barbae^  (a  small  bed  of  light  wood,  or  re^s),  canei  or  bukio 
(a  httt),  canoM  (a  boat),  coo^  (elater  noctilncus),  ckicha, 
iichUcka  (fermented  liquor),  moeiuia  (a  large  stick  or  club, 
made  with  the  petioles  of  a  paltn-tree),  tabaco  (not  the  herb, 
but  the  pipe  through  which  it  is  smoked),  caxique  (a  chief). 
Other  American  words,  now  as  niuch  ill  use  among  the 
Creoles,  as  the  Arabic  words  natnraliaed  in  the  Spanish,  do 
not  belong  to  the  Haitian  tongue ;  for  example,  cotmoii,  pi^ 
nigua,  p&paja  (carica),  aguacate  (persea),  twrMia^  paramo. 
Abb6  Gili  thinks  with  some  probability,  that  they  are  de^ 
rived  from  the  tongue  of  some  people^  whd  inhabited  the 
temperate  climate  between  CorO|  the  mountains  of  Merida, 
VOL.  III.  T 
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islands  and  to  the  coasts  of  Cumana  and  Pana. 
They  were  not  satisfied  with  retaining  these 
^^^o^ds  bon'owed  from  the  Haitians,  but  con- 
tributed also  to  spread  them  all  over  America^ 
at  a  period  when  the  language  of  Haiti  was 
already  a  dead  language,  and  among  nations 
who  were  ignorant  even  of  the  existence  of  the 
West  India  Islands.  Some  words,  which  are 
daily  made  use  of  in  the  Spanish  colonies^  -  are 
attributed  erroneously  to  the  Haitians.  Banana 
is  from  the  Chaconese,  the  Mbaja  language; 
arepa  (bread  of  manioc,  or  of  the  jatropha  ma- 
nihot)  and  guayuco  (an  apron,  perizoma)  are 
Caribbee :  curiara  (a  very  long  boat)  is  Tamar 
nack :  chlnchorro  (a  hammock),  and  tutuma 
(the  fruit  of  the  efescentia  cujete,  or  a  vessel  to 
contain  a  liquid),  are  Chayma  words. 
-  \  have  dwelt  a  long  time  on  considerations 
respecting  the  American  tongues,  because  in 
analyzing  them  for  the  first  time  in  this  work, 
I  wished  that  the  interest  of  this  kind  of  re- 
search should  be  deeply  felt.  This  interest  in 
analogous  to  that  inspired  by  the  monuments 

and  the  tableland  of  Bogota  (Saggio,  Vol.  iii,  p.  228.  See 
also  abore^  vol.  ii,  p.  252,  of  the  present  work).  How  ma- 
ny. Celtic  and,  German  words  would  not  Julias  Cassar  and 
Tacitas  have  handed  down  to  us,  if  the  productions  of  the 

-northern  conntries  visited  by  the  Romans  had  differed  as 
much  from  the  Italian  and  RomaOi  as  those  of  equinoxial 

.America !  . 
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of  semibarbarous  nations,  which  are  exaiiiined 
not  because  they  deserve  a  place  among  the 
Works  of  art,  but  because  their  Study  throws 
some  light  on  the  history  of  our  own*  species^ 
and  the  progressive  display  of  our  faculties. 

After  the  Chaymas,  it  remains  for  me  to 
speak  of  the  other  Indian  nations,  which  inha- 
bit the  provinces  of  Cumana  and  Barcelona* 
These  I  shall  only  succinctly  enumerate. 

1.  The  Pariagotoes  or  P arias.  It  is  thought, 
that  the  terminations  in  goto^  as  in  Pariagoto, 
Purugoto,  Avarigoto,  Acherigoto,  Cumanagoto, 
Arinagoto,  Kirikirisgoto  *,  imply  a  Caribbean 
origin  \.  All  these  tribes,  excepting  the  Pu- 
rugotoes  of  Rio  Caura,  formerly  occupied  the 
country,  which  has  been  so  long  under  the  do- 
minion of  the  Caribbees ;  namely,  the  coasts  of 
j^erbice  and  of  Essequibo,  Jj^e  peninsula  of 
Paria,  the  plains  of  Piritoo  and  Parima.  It  is 
by  this  last  name  that  the  country  little  known, 

*  The  Kirikirisgotoes  (or  Kirikiripat)  are  of  Datch  Gui* 
ana.  It  is  very  remarkable,  Uiat  amoog  the  small  Brazilian 
tribes  that  do  not  talk  the  language  of  the  Tapis,  the  Kiriris, 
notwithstanding  the  enormous  distance  of  650  leagnes,  hare 
several  Tamanack  words. 

t  In  the  Tamanack  tongue,  which  is  of  the  same  branch 
al  the  Caribbean,  we  find  also  the  termination  goto,  as  in. 
onddamgotB,  an  animal.  Often  an  analogy  in  the  terminatioa 
of  names,  far  from  showing  an  identity  of  race,  only  indicates, 
that  the  names  of  the  nations  are  borrowed  from  one  languagt. 
T  2 
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between  the  sources  of  the  Cujuni,  the  Caroni, 
and  the  Mao,  is  designated  in  the  Missions* 
The  t*aria*  Indians  are  mingled,  in  part  with 
the  Chaymas  of  Cumana;  others  have  been 
settled  by  the  Capuchins  of  Arragon  in  the 
Missions  ofCaroni;  for  instance^  at  Cupapuy 
and  Altar^racia,  where  they  still  speak  their 
own  language,  which  appears  to  be  a  mean  be-* 
tween  the  Tamanack  and  the  Caribbee«  But 
is  the  name  of  Parias  or  Pariagotoes  a  name 
merely  geographical  ?  Did  the  Spaniards,  who 
frequented  these  coasts  from  their  first  esta^ 
blishment  in  the  Island  of  Cubagua  and  in  Ma-* 
carapana,  confer  the  name  of  the  promontory  of 
Paria*)*  on  the  tribe  by  which  it  was  inhabited  ? 

♦  Caalin,  p.  9,  88,  136.  Vat^r,  VoL  iii,  Part  3,  p.  465, 
617,  676.    Gill,  VoL  iii,  p.  201,  206. 

t  Paiia,  Urapai^ia^i^eTen  Huriaparia  and  Payra,  are  th« 
aocient  names  of  llie  countiy,  written  aa  the  first  naWgatora 
thought  they  heard  them  pronoonced  (Ferd.  Columbas,  in 
Ckurchiirt  Colieciian,  VoL  ir,  p.  586,  chap.  71.  Galvano, 
in  HaUuyei  Suppl.,  1812,  p.  18.  Petrut  Martyr,  p.  73—75. 
Otroimno  Bmzoni,  p.  7.  Gcrddhd  Itmerar.^  p.  17.  Christ 
Coiumbi  Navigatioy  in  Gryn.  Orb.  Not.  p.  80  and  86.  Qih 
mara^  p.  109,  cap.  84.)  It  appears  to  me  not  at  all  pro- 
bable, that  the  promontory  of  Paria  should  derive  it's  nam« 
from  that  of  a  Cacique  Uriapari,  celebrated  for  the  manner 
in  which  he  resisted  Diego  Ordax  in  1530,  thirty  two  year* 
after  Colambas  had  heard  the  name  of  Fana  from  the 
months  of  the  natives  themselves.  {Fray  Fedro  Simon,  p. 
108,  Noticia  2,  cap.  16.  Canlin,  p.  134  and  143<)  The  Oroo- 
aoko  at  it's  mouth  had  also  the  name  of  Uiiaparii  Yuyapari, 


277 

This  we  will  not  positively  affirm ;  for  the  Ca^ 
ribbees  themselves  give  the  name  of  Caribana* 
to  a  country  which  they  occupied,  and  which 
€3ctended  from  th.e  Bio  Sinu,  to  the  Gulf  of 
Darien.  This  is  a  striking  example  of  an  iden- 
tity of  name  between  an  American  nation  and 
the  territory  it  possessed.  We  may  conceive, 
that  in  a  state  of  society,  where  residence  is  not 
long  fixed,  such  instances  must  be  very  rare. 

2.  The  Guaraons  or  Gu-ara-unUf  almost  all 
free  and  independent,  dispersed  in  the  Delta 
of  the  Oroonoko,  ynih  the  variously  ramified 
channels  of  which  they  alone  are  well  acquaint 
cd.    The  Caribbee?  call  the  Guaraons  U-ara-u. 


or  Ijapari  (Herrera,  Dec,  voL  i,  p.  80,  84,  and  106).    la 
all  these  denominations  of  a  great  river,  of  a  shore,  and  of  % 
rainj  country,  J  think  I  recognise  the  radical  par,  signifying 
water,  not  only  in  the  languages  of  these  countries,  but  also 
in  those  of  nations  very  distant  from  one  another  on  the 
6ast«m  and  western  coasts  of  America.    The  sea,  or  great 
water,  is  in  the  Caribbean,  Maypure,  and  Brazilian  lan- 
guages, partma :    in  the  Tamanack,    paractu      In    Upper 
Guiana  the  Oroonoko  is  also  called  Parava.     In  the  Peru- 
vian, or  Qquichua,  I  find  rain,  para ;  to  rain,  paranL     Be- 
sides, there  is  a  lake  in  Pern,  that  has  been  very  anciently 
called  Paria  (Garcia,  Origen  de  los  Ind.,  p.  298).    I  hare 
entered  into  these  minute  details  concerning  the  word  Paria, 
because  very  recently  some  persons  have  thought  they  could 
recognise  in  this  Hford  the  eoiintry  of  the  Parias,  a  Hindoo 


f  fetrtii  JUarCyf  Qcc(m.f  p.  1%^ 
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They  owe  their  independence  to  the  nature  of 
their  country  ;  for  the  uiissionaries^  in  spite  of 
their  zeal,  have  not  been  tempted  to  follow 
them  on  the  tops  of  the  trees.  It  is  well  l^nown, 
that  the  Guaraons,  in  order  to  raise  their 
abodes  above  the  surface  of  the  waters  ftt  the 
period  of  the  great  inundations,  support  them 
on  the  cut  trunks  of  the  mangrove-tree  and  of 
the  mauritia  palm-tree  *.  They  n^ake  bre^  of 
the  medullary  flour  of  this  pahn-tree,  which  is 
the  true  sago  of  America.  The  flour  bears  ^e 
name  oiyuruma :  I  have  eaten  of  it  at  the  town- 
of  St.  Thomas  in  Guiana,  and  it  seemed  very 
agreeable  to  the  taste,  resembling  rather  the 
cassava  bread  than  the  sago  ^  of  India.  The 
Indians  assured  me,  that  the  trunks  of  the 
mauritia,.  the  tree  of  life  so  much  vq.unted  by 
father  Gumilla,  d^  not  yield  meal  in  any  abun- 
dance, except  the  palm-tree  is  cut  down  just 

*  Their  manners  have  always  been  the  same.  Cardinal 
Bembo  described  them  at  the  beginning  of  the  16th  eentuy. 
''  quibusdam  in  locis  propter  pahides  incolae  domas  in  arbor- 
ibuB  ediecant''  (Hist  Venet,  1561 ,  p.  88.)  Sir  Walter  lU. 
leighy  in  1505,  speaks  of  the  Gaaraons  under  the  names  of 
Jraottet^  Trifoitvoas^  and  Waravoiiei.  These  were  perhaps 
the  names  of  some  tribes,  that  divided  the  great  Gaaraomese 
nation.  (Barrere,  £ssai  sur  THist.  NatureUe  de  la  France 
^qoin.,  p.  160.) 

t  Mr.  Kjonth  has  united  together  three  ^nera  of  the 
palms,  calamus,  sagus,  and  mauritia,  in  a  new  section,  tl|^ 
calameas. 
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before  the  flowers  appear.    Thus  too  the  ma- 
gney  • ,   cultivated  in  New  Spain,  furnishes  a 
saccharine  liquor,  the    wine   (pulque)  of  the 
Mexicans,  only  at  the  period  whqn  the  plant 
pushes  out  it's  long  stem.    By  interrupting  the 
blossoming,  nature  is  obliged  to  carry  elsewhere 
the  saccharine  or  amylaceous  matter,    which 
would  have  accumulated  in  the  flowers  of  the 
maguey  and  in  the  fruit  of  the  mauritia.    Some 
femilies  of  Guaraons,  associated  with  the  Chay^ 
mais,  five  far  from  their  native  land,    in  the 
Missions  of  the  plains  or  Llanos  of  Cumana : 
as  for  instance,  at  Santa-Rosa  de  Ocopi.    Five 
or  six  hundred  of  them  voluntarily  quitted  their 
marshes,  a  few  years  ago^  and  formed  on  the 
northern  and  southern  banks  of  the  Oroonoko, 
at  twenty-five  leagues  distance  fh)m  Cape  Ba- 
rima,  two  pretty  considerable  villages^  under 
the  names  of  Zaoupana  and  Imataca«    When  I 
made  my  journey  in  Caripe^  these  Indians  were 
still  without  missionaries^  and  lived  in  complete 
independence.    The  excellent  qualities  of  these 
natives  as  seamen,  their  great  number,  their 
perfect  knowledge  of  the  months  of  the  Oroono- 
ko^  and  of  the  labyrinth  of  brancheg  commu- 
nicating withr  eaoh  other^  give  the  Guaraons  a 
certain  political  importance.    They  favour  that 
clandestine  commerce  of  which  the  laland  of 

f  h^t  Americana,  the  aloe  of  our  gardeim. 
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Trinidad  is  the  centre.    They  would  also  faci* 
litate  probably  any  military   expedition,  that 
should  ascend  the  Oroonoko  to  attack  Spanish 
Guiana.     The  governors  of  Cumana  long  ago 
sought  to  call  the  attention  of  the  ministry  to 
this  Indian  tribe,  but  always  without  success. 
The  Guaraons  run  with  extreme  address  on 
muddy  lands,  where  the  Whites,  the  Negro,- 
or  any  other  Indian,  would  not  dare  to  walk ;. 
and  it  is  therefore  commonly  believed,  that  they 
are  of  less  weight  than  the  rest  of  the  natives. 
This  is  also  the  opinion  that  is  held  in  Asia  of 
the  Biirat  Tatars.    The  few  Guaraons^  whom  I 
saw,  were  of  middle  size,  squat,  and  very  mus-< 
cular.    The  lightness  with  which  they  walk  in 
places  newly  dried,  without  sinking  in,  when 
even  they  have  no  planks  tied  to  their  feet,, 
seemed  to  me  the  effect  of  long  habit.    Though 
I  sailed  a  considerable  time  on  the  Oroonoko, 
I  never  went  so  low  as  it's  mouth.  .  Future  trti^ 
yellers,*  who  visit  those  marshes,  will  rectify  what 
I  have  advanced, 

3.  T^e  Chtaiqwrm  op  Guaikeries,  They  are 
the  mostable  and  most  intrcpidHsheimen  of  these 
countries;  and  they  alone  are  well  acquainted 
with  the  bank  abounding  with  fish,  that  sur- 
rounds the  islands  of  Cof^he,  Margaretta,  3o]a, 
and  Testigos ;  a'  bank  of  more  than  four  hun-^ 
dred  square  leagues,  extending  east  and  west 
from  Maniquare?  to  the  niouths  of  tt^Q  Dm^m^ 
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The  Guaikeries  inhabit  the  island  of  Marga- 
retta^  the  peninsula  of  Araya^  and  that  8ubur)> 
of  Cumana,  which  bears  their  name.  We  have 
already  observed  ^^  that  they  believe  their  lan- 
guage to  be  a  dialect  of  that  of  the  Guaraou- 
noes.  This  would  connect  them  with  the  great 
jEftmily  of  the  Caribbee  nations ;  for  the  mis- 
sionary Gili^  thinks^  that  the  idiom  of  the 
Guaikeries  is  one  of  the  numerous  branches 
of  the  Caribbean  tongue.  These  affinities  are 
interesting,  because  they  lead  us  to  perceive  ' 
an  ancient  connection  between  nations  dis- 
persed over  a  vast  extent  of  country,  from  the 
mouth  of  the  Rio  Caura;};  and  the  sources  of 

*  Vol  ii,  ch.  IV,  p.  198.  (See  also  Heroast  Cat.,  p. 
49).  If  the  name  of  the  Port  Pam^ar,  in  the  Island  of 
Margaretta,  be  Gaaiqaerie,  as  we  have  no  reason  to  doabt ; 
it  exhibits  a  feature  of  analogy  with  the  Camanagoto  tongae^ 
which  approaches  the  Caribbean  and  TamanacL  In  Terra 
Finna,  in  the  Piritoo  Missions,  we  find  the  Tillage  of  Ct^gui*. 
paiar,  which  signifies  kauie  qfCayguOn 

t  VoL  ii,  chap.  IV,  p.  IW.  Vator,  Tom,  iii,  P.  II, 
p.  670. 

t  Are  the  Guaikerieif  or  O-aikeria,  now  settled  on  the 
borders  of  the  Erevato,  and  formerly  between  the  Rto  Cau-> 
ra  and  the  CnchiTcro,  near  the  little  town  of  Alta  Graoia, 
of  a  different  origin  from  the  Oaaikeries  of  Gnmana?  .1 
](now  also  in  the  interior  of  the  coontiy,  in  the  Missions  of 
4he  Piritoosy  near  the  village  of  San  Jaan  EFangelista  del 
Qnarive,  a  ra?ine  v^iy  anciently  called  Gm^fqmriCMar.  These 
indications  seem  to  prove  migrations  from  the  south-west 
toward  the  coast    The  tenoioation  cnar,  found  so  oftcA  m 
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the  Erevati),  in  Parima^  to  French  Guiana  and 
the  coaste  of  Paria. 

4.  The  QuaqtLoSy  whom  the  Tamanacks  call 
Mapoje,  a  tribe  formeriy  very  warlike  and  al^ 
lied  to  the  Caribbees.    It  is  a  curious  pheno- 
menon to  find  these  mingled  with  the  Chay- 
mas  in  the  Missions  of  Cumana,  for  their  idiom^ 
as  well  as  the  Atura  of  the  cataracts  of  the 
Oroonoko,   is  a  dialect  of  the  Salive  tongue ; 
and  their  original  abode  was  on  the  banks  of 
the  Assiveru,  which  the  Spaniards  call  Cu-» 
chivero.  They  have  pushed  their  migrations  one 
liundred  leagues  to  the  north-east.    I  have  often 
heard  them  mentioned  on  the  Oroonoko,  above 
the  mouth  of  the  Meta;  and,  what  is  very  re* 
markable,  it  is  asserted*,  that  missionary  Je- 
suits have  found  Quaquas  as  far  distant  as  the 
Cordilleras  of  Popayan.     Raleigh  enumerates, 
among  the  natives  of  the  Island  of  Trinidad^ 
the  Salives,  a  tribe  of  the  mildest  manners^ 
from  the  Oroonoko,  which  dwells  south  of  the 

Cumanagote  'and  Caribbean  names,  means  a  racme,  as  in 
Quaymacuar  (Ravine  of  Lizards)  Pirichucuar  (a  ravine  OTcr- 
shaded  by  pirichoo  or  piritoo  palm-trees),  Ckiguatacuaf',  (a 
ravine  of  land  shells).  Raleigh  describes  the  Guaikeries 
under  the  name  of  Ouikeries.  He  calls  the  Cfaajmas  Sai- 
mas,  changing  (according  to  the  Caribbean  pronanciation) 
tiie  che  into  s, 

•  Vater,  Tom.  iii,  P.  IF,  p.  364.  The  name  of  (luaqua 
is  found  on  the  coast  of  Guinea.  The  Europeans  give  it 
to  a  horde  of  Negroes  to  the  east  of  Cape  Lahon. 


Quaquas.  Perhaps  these  two  tribes,  wM<^ 
ispeak  almost  the  same  language,  travelled  to^ 
gether  toward  the  coasts. 

6.  The  CumanagotoeSy  or,  accordiitg  to  the 
pronunciation  of  the  Indians,  Cumanacoto,  at 
present  to  the  west  of  Cumana,  in  the  Missions 
of  Kritoo,  where  they  live  by  cultivating  the 
ground  to  the  number  of  more  than  twenty- 
six  thousand.  Their  language,  like  that  of  the 
Palenkas,  or  Palenques,  and  Guarivas,  is  be* 
tween  the  Tamanack  and  the  Caribbee,  bat 
nearer  to  the  former.  These  are  indeed  idioms 
of  the  same  fftmily ;  but,  if  we  were  to  consi* 
der  them  as  simple  dialects,  the  Latin  must 
be  also  called  a  dialect  of  the  Greek,  and  the 
Swedish  a  dialect  of  the  German.  When  the 
question  arises  of  the  affinity  of  languages  with 
each  other,  it  ought  not  to  be  forgotten,  that 
these  affinities  may  be  very  differently  gradu-^ 
ated ;  and  that  it  would  be  to  confound  evtry 
thing,  not  to  distinguish  between  simple  diar 
leets,  and  languages  of  the  same  family.  The 
Cumanagotoes,  the  Tamanacks,  the  Chaymas, 
the  Guaraons,  and  the  Caribbees,  do  not  un- 
derstand each  other,  in  spite  of  the  frequent 
analogy  of  words  and  of  grammatical  structure 
exhibited  in  their  idioms.  The  Cumanago- 
toes inhabited,  at  the  beginning  of  the  sixteenth 
centuiy,  the  mountains  of  the  Brigantine  and 
pf  Parabolata.    Father  Ruiz  Blanco^  at  fim 
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professor  at  Seville^  and  then  missionary  in  the 
province  of  New  Barcelona,  published,  in  1683, 
a  grammar  of  the  Cmnanagoto,  and  some  theo- 
logical works  in  the  same  language.  I  have 
not  been  able  to  learn,  whether  the  Piritoos, 
Cocheymas,  Chacopatas,  Tomuzas,  and  Topo* 
cuare^,  now  confounded  in  the  same  villages 
with  the  Cumanagotoes,  and  speaking  their 
language,,  were  originally  tribes  of  the  same 
nation.  The  Piritoos,  as  we  have  elsewhere 
observedy'  have  taken  their  name  from  the  ra^ 
vine  Phichucuar,  where  the  small  thorny  palm^ 
tree*,  called  piritoo,  grows  in  abundance;  the 
wood  of  which,  excessively  hard,  and  therefore 
,  little  combustible,  serves  to  make  pipes.  On 
this  spot  the  village  of  the  Conception  of  Piri- 
too was  founded  in  1556,  the  chief  place  of  the 
Cumanagoto  Missions,  known  by  the  name  of 
the  Missiones  de  Piriiu. 

6.  The  Carthbees  (Carives).  This  is  the  name 
which  was  given  them  by  the  first  navigators, 
and  which  is  retained  throughout  all  Spanish 
America.  The  French  and  the  Germans  have 
transformed  it,  I  know  not  why,  into  Caraibes. 
They  call  themselves  CarinOj  Calina,  and  Co/- 
Imago.     I  traversed  some  Caribbean  Missions 

*  Candice  gradli  acoleato,  foliiA  pinnatis.  Perhaps  of 
the  genua  aiphanea  of  Willdenoaw.  (See  mjr  Froleg.  dt 
Pktrib.  geogr.  Plant.,  1817,  p.  228.) 
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in  the  Llanos  %  in  returning  from  my  journey 
to  the  Oroonoko;  and  I  shall  confine  myself 
here  to  repea,\\ngy  that  the  Galib^  (Caribi  of 
Cayenne)^  the  Tuapocas,  and  the  Cunaguaras, 
who  inhabited  originally  the  plains  between  the 
mountains  of  Caripe  (Caribe)  and  the  village  of 
Maturing   the  Jaoi  of  the  Island  of  Trinidad 
and  of  the  province  of  Cumana,  and  perhapt 
also  the  Guarivas,  allies  of  the  Fdenkas^  are 
tribes  of  the  great  and  fine  Caribbee  nation. 
,   With  respect  to  the  other  nations,   whose 
affinities  of  language  with  the  Tamanack  and 
the  Caribbee  we  have  mentioned,  we  do  not 
think  it  indispensable,  to  consider  them  as  of 
the  same  race.    In  Asia,  the  nations  of  Mongul 
origin  differ  totally  in  their  physical  organiza- 
tion from  those  of  Tatar  origin.   Such  has  been, 
however,  the  mixture  of  these  nations,  that, 
according  to  the   acute  researches  of  Mr.  de 
Klaproth,  the  Tatar  languages  (branches  of  the 
ancient  Oigour)  are  spoken  at  present  by  hordes 
incontestably  of  the  Mongul  race.    Neither  the 
analogy  nor  the  diversity  of  language  can  suf- 
fice, to  solve  the  great  problem  of  the  filiation 

*  I  shall  io  fiitare  use  the  word  Lianot  (loca  plana,  sap^ 
pressing  the  p),  without  adding  the  equivalent  words  pom- 
poi,  iavamuiSf  meadows^  tttppes,  or  plains.  The  country  be- 
tween the  mountains  of  the  coast,  and  the  left  bank  of  the 
Oroonoko,  constitates  the  ZJ^wof  of  Cnmana,  Barcelona,  and 
Caraccas, 


f86 

of  nations ;  they  afford  only  simple  probabilities. 
The  Caribbees,  properly  speaking,  those  who 
inhabit  the  Missions  of  the  Can,  in  the  Llanos 
of  Cumana,  the  banks  of  the  Caura,  and  the 
plains  to  the  north-east  of  the  sources  of  the 
Oroonoko,  are  distinguished  by  their  almost 
gigantic  size  from  all  the  other  nations  I  have 
seen  in  the  new  continent.  Must  it  on  this  ac-' 
count  be  admitted,  that  the  Caribbees  are  an 
entirely  distinct  race?  and  that  the  Guaraoner 
and  the  Tamanacks,  whose  languages  have  an 
affinity  with  the  Caribbee,  have  no  bond  of  rela- 
tionship with  them  ?  I  think  not.  Among  the 
nations  of  the  same  family,  one  branch  may  ac^ 
quire  an  extraordinary  developement  of  it's 
organization.  The  mountaineers  of  the  Tyrol 
and  the  Salzburgh  are  taller  than  the  other 
Germannic  races ;  the  Samoyedes  of  the  Altai 
are  not  so  little  and  squat  as  those  6f  the  sea- 
coast.  In  the  same  manner  it  would  be  diffi- 
cult to  deny,  thjit  the  Galibis  are  real  Carib- 
bees ;  and  yet,  notwithstanding  the  identity  of 
languages,  what  a  striking  difference  in  their 
stature  and  physical  constitution ! 

While  indicating  the  elements  of  which  the 
indigenous  population  of  the  provinces  of  Cu* 
mana  and  Barcelona  is  at  present  composed,  I 
would  not  mingle  historical  memorials  with  the 
simple  enumeration  x>f  facts.  Before  Cortes? 
burnt  his  ships  at  his  landing  on  the  coast  of 
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Mexico^  before  he  entered  the  capital  of  Mont^ 
zuma  in  .I52I3.  the  attention  of  Europe  was 
fix^d  on  the  regions,  which  we  havf,  just  tra< 
verged.  In  painting  the  manners  of  the  inha* 
bitants  of  Paria  and  Cuniana,  it  was  thought 
that  the  manners  of  all  the  inhabitants  of  the 
new  continent  were  described.  This  remark 
cannot  escape  those,  who  read  the  historians  of 
the  Conquest,  especially  the  letters'  of  Peter 
Martyr  of  Anghiera,  written  at  the  court  of 
Ferdinand  the  Catholic,  filled  with  ingenious 
observations  upon  Christopher  Columbus,  Leo 
X,  and  Luther,  and  inspired  by  a  noble  enthu- 
siasm for  the  great  discoveries  of  an  age  so  rich 
in  extraordinary  events.  Without  entering  into 
any  detail  on  the  manners  of  the  nations,  which 
have  been  so  long  confounded  under  the  vague 
denomination  of  Cumanians  (Cumaneses)^  it 
i^pears  to  me  important  to  clear  up, a  fact, 
which  I  have  often  heard  discussed  in  Spanish 
America. 

The  Pariagotoes  at  present  are  of  a  brown 
jred,  as  are  the  Caribbees,  the  Chaymas,  and 
almost  all  the  nations  of  the  New  World.  Why 
do  the  historians  of  the  16th  century  affirm,  that 
the  first  navigators  saw  white  men  with  fair 
hair,  at  the  promontory  of  Paria  ?  Were  they 
of  the  same  race  as  those  Indians,  vnXh  a  skin 
less  tawny,  whom  Mr.  Bonpland  and  myself 
«aw  at  Esmeralda,   near  the  sources   of  the 
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Orootioko?  But  these  Indiand  had  hair  as 
black  as  the  Otomacks'and  other  tribes,  whose 
complexion  is  the  deepest.  Were  they  Albinoes^ 
such  as  have  been  found  heretofore  in  the  isth- 
mus of  Panama?  But  examples  of  this  dege- 
neration are  very  rare  in  the  coppercoloured 
race ;  and  Anghieri^  as  well  as  Gomara,  speaks 
of  the  inhabitants  of  Paria  in  general^  and  not 
of  a  few  individuals.  Both  describe*  them  as 
if  they  were  people  of  Germannic  origin ;  they 
call  them  Whites  with  light  hair ;  they  even 
add^  that  they  wore  garments  like  those  of  the 
Turks  jf.     Gomara  and  Anghiera  wrote  from 

*  iEthiopes  nigri,  crispi  laoati,  Parise  incolae  albif  capiUis  ob*" 
hngiB  protenm/laoii.  Petras  Martyr,  Occoa.,  Dec.  1,  lib. 
Ti,  (ed.  1574),  p.  71.  Utrinaqae  sexua  indigenad  alln  veluti  noi" 
trateSf  preettr  rat  qtu  tub  soU  versmtur.  Ibid,  p.  76.  Gomara, 
ikpeakiDg  of  the  natives  that  Colambas  saw  at  the  mouth  of 
the  river  of  Camana,  says:  ''Las  domeUas  eran  amorosas, 
desnadas  j  hlancoi  (las  do  la  casa) ;  los  Indies  que  van  al 
campo  estan  negros  del  sol/  Hist,  de  lot  Indioi,  cap.  74, 
p.  97.  Los  Indies  de  Paria  son  blancot  y  rabies.  Garcia^ 
Origm  de  los  Indios,  1729,  lib.  iv,  cap.  9,  p.  270. 

t  They  wear  round  their  bead  a  striped  cotton  handker^ 
chief.  Ferd.  Colamb.,  cap.  71  (ChurchiU,  toL  ii,  p.  686)k 
IV  as  this  kindf  of  head-dress  taken  for  a  turban  7  (Garcia, 
del  Ori^en  de  los  Ind.,  p.  303).  I  am  surprised,  that  a 
people  6f  those  regions  should  wear  a  head-dress ;  but,  what 
is  much  more  carious  still,  Pinzon,  in  a  voyage  that  he 
made  alone  to  the  coast  of  Paria,  the  particulars  of 
which  have  been  transmitted  to  us  by  Peter  Martyr  of 
Anghiera,  professes  to  hare  seen  natives  who  were  clothed^ 
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the  oral  relations,  which  they  had  been  able  to 
collect. 

These  marvels  disappear,  if  we  exaiAine  the 
recital,  which  Ferdinand  Columbus  *  drew  from 
his  &thei^s  papers.  There  we  find  simply,  that 
^Hh6  admiral  was  surprised  to  see  the  inhabitants 
of  Plana,  and  those  of  the  Island  of  Trinidad, 
better  made,  more  civilized,  (de  buena  canver- 
4aciony)  and  whiter,  than  the  natives  which  he 
had  till  then  seen."  This  certainly  did  hot 
mean,  that  the  Pariagotoes  are  white.  The  less 
dark  colour  of  the  skin  of  the  natives^  and  the 
great  coolness  of  the  mornings  on  the  coast  of 
Paria,  seemed  to  confirm  the  fiwtastic  hypothe- 

**  Incolat  omiM  gekin  tenaa  maies,  feemioM  snraram  ieima, 
goflsampiiiii  Tcatibiu  amictos  simplicibus  repererant;  sed 
Tiros  more  Turcamm  iosuto  minotitii  gossipio  ad  belli  mam 
daplicibns.''  (Pet  Martyr,  Dec,  ii,  Lib.  vii,  p.  183.)  Who 
were  these  people  more  ciTiiized,  clothed  with  tonics  as  oa 
the  sommit  of  the  Andes,  and  obserred  on  a  coast,  where 
before  and  since  ,the  time  of  Pinaoa  only  naked  men  have 
ever  been  seen  7 

*  CbuBclaiFs  CoUection,  vol.  ii,  p.  6M  and  680.  Herrera* 
*p.  80, 83,  84.  Monoz,  Hist  del  Naero  Mundo,  voL  i,  p.  289. 
<'£!  color  era  baao  como  es  regtalar  en  los  Indios,  pero 
mas  claro  que  en  las  islas  reconocidas.''  The  missionaries 
•le  accustomed  to  call  those  Indians,  that  are  less  black,  less 
tawny,  wkUish,  and  even  almost  wkUe,  (Gumilla,  Hut.  tk 
rOrenoque,  Tol  i,  chap,  v,  §.  2).  These  improper  expre»» 
sions  may  mislead  those,  who  are  not  accustomed  to  the  ex- 
aggerations, in  which  travellers  often  indulge  tfaemsehes. 

VOL.  UI.  U 
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nUj  which  this  great  mail  had  framed^  of  thf 
irregularity  of  the  curvature  of  the  earth,  aiid 
of  the  height  of  the  phunsin  this  r^on^  as  the 
effect  of  an  extraordinary  swelling,  of  the  globe 
in  the  direction  of  the  parallels  of  latitude  *• 
Amer^  Ve^ucci  (if  we  may  be  allowed  to  cite 
his  pretended  ^^  Voyage,  composed  perhaps 
£ram  the  recital  of  other  navigators,)  compaoreS 
the  natives  to  the  l^tar  nations  "f*,  not  for  th^ 
colour,  but  fof  the  broadness  of  their  face,  and 
the  general  e3cpressiDn  of  their  physiognomy. 

But  if  it  be  certain,  that  at  the  end  of  the  iSth 
century 'there  were  on  the  coast  of  Cumana  a 
few  men  with  a  white  skin^  as  there  are  in  our 
days,  it  must  not  thence  be  concluded,  that 
the  natives  of  th^  New  World  display  evay 
where  a  similar  organization  of  the  dermoidal 
system.  It  is  not  less  inaccurate  to  say,  that 
they  are  all  coppercoloured,  than  to  affirm, 
that  they  would  not  have  a  tawny  hue,  if  the} 
were  not  exposed  to  the  heat  of  the  sun,  or 
tanned  by  the  action  of  the  air.  The  natives 
may  be  divided  into  two  very  unequal  portions 
with  respect  to  numbers;  to  the  first  belong' 
the  Eskimoes  of  Greenland,  of  Labrador,  and 
the  northern  coast  of  Hudson^s  Bay,  the  inha- 

*  See  QOte  C  at  the  esd  of  this  chapter. 

t  Voltu  BOH  moltum  ^peciosi  rant,  qaoniam  latas  faciei 
TatfarHs  acbimflatas  habeat.  (Americi  Vesputii  NmfigatiQ 
frimof  in  Gryn's  Orb.  Nov.,  1555,  p.  212.) 
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bitantfi  of  Behring^d  Straits,  of  the  penibsula  g( 
Alaska,  and  of  Prince  William^s  Sound.  The 
eafitein  and  western  branch*"  of  this  polar 
race,  the  Eskimoes  and  the  Tsehougazes,  not** 
withstanding  the  enormous  distance  of  eight 
hundred  leagues  which  separates  them,  are 
united  by  the  most  intimate  analogy  of  lan^ 
guages.  This  analogy  extencte,  as  has  been 
receiKtly  proved  in  the  most  evMqnt  manner, 
even  to  the  inhabitants  of  the  notth-easi  of 
Adia ;  for  the  idliom  of  the  Tschouktsches  ^f-  at 
the  mouth  of  the  Anadir  has  the  same  roots. 
Its  the  lafitguage  of  the  Eskimoes  who  inhabit 
the  coai^t  of  America  opposite  to  Eun^.  Th^ 
Tschouktscfaes  are  the  Eskimoes  of  Asia.  Like 
the  Malays,  this  hyperborean  race  reside  only 
dn  the  seacoastB.  They  live  on  fish,  and  ar^ 
almost  ^U  of  a  less  stature  than  the  otheir 
Americans,  quick,  Hvely,  and  talkative.  Their 
hiair  is  flat,  straight,  and  black ;  but  their  skin 
(and  this  is  very  characteristic  of  that  race, 
which  I  shall  designate  under  the  name  of 
Tdchougas-Eskimoes,)  is  originally  whitish.    It 

•  Vatcr,  in  Miikridates,  vol.  iii,  P.  in,  p.  425—468,  Egc- 
de,  Crantx,  Hteaniey  Mackencie,  P^rd<»ck,  Chwofttoif,  Da* 
vidoOr,  Resanoff,  Merk,  and  BilliDgs,  ^aye  described  tha 
great  family  of  these  Tsdioagaz-Eskimoes. 

t  I  only  mean  here  the  Tschouktscbes  whD  have  fibred 
dwelling  places,  for  the  wandering  TsehouktsciMt  approach 
rery  near  the  Coriacs. 

v2 


292 

is  certain  that  the  cliildrcn  of  the  Gre,enlandeni 
are  born  white ;  some  retain  this  whiteness  5 
and  often  in  the  biownest  (the  most  tanned)  the 
redness  of  the  blood  is  seen  to  appear  on  their 
cheeks*. 

The  second  portion  of  the  natives  of  America 
'includes  all  those  nations  that  are  now  Tschon- 
gaz-£skimoes,  beginning  from  Cook's  River  to 
the  Straits  of  Magellan,  from  the  Ugaljach- 
mouzes  and  the  Kinaese  of  Mount  St.  £has  to 
the  Puelches  and  Tehuelhets  of  the  southern  he- 
misphere. The  men,  who  belong  to  this  second 
branch,  are  taller,  stronger,  more  warlike,  and 
more  taciturn.  They  present  also  very  remark- 
able differences  in  the  colour  of  their  skin.  In 
Mexico,  Peru,  New-Grenada,  Quito,  on  the 
banks  of  the  Oroonoko  and  the  river  of  Ama- 
zons, in  every  pait  of  South  America,  that 
I  have  examined,  in  the  plains  as  well  as  on 
the  coldest  table-lands,  the  Indian  children  of 
two  or  three  months  old  have  the  same  bronze 
tint  as  is  obsei-ved  in  adidts.  The  idea  that  the 
natives  may  be  whites  tanned  by  the  air  and  th^ 
sun,  never  presented  itself  to  a  Spanish  inha- 
bitant of  Quito^  or  of  the  banks  of  the  Oroonoko. 
In  the  north-east  of  America,  on  the  contrary, 

*  Crmiz,  Hiit.  of  Greenland,  1667,  T.  i,  p.  132,  Green- 
hnd  does  not  seem  to  have  been  inhabited  in  the  11th  cen- 
tnry ;  at  least  the  Eskimoes  appeared  only  in  the  14thy  oora- 
ing  from  the  west.  (lb.  p.  258.) 
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^  meet  with  tribes  among  whom,  the  children 
are  white,  and  at  the  age  of  virility  acquire  the 
bronze  colour  of  the  natives  of  Mexico  and 
Peru.  Michikinakoua,  the  chief  of  the  Miamis^ 
had  the  arms,  and  the  t)arts  of  the  body  not  ex- 
posed to  the  sun,  almost  white.  This  difference 
of  hue  between  the  parts  covered  and  not  co- 
vered b  never  observed  among  the.  nativea  of 
Peru  and  Mexico,  even  in  £atmilies  that  live 
much  at  their  ease,  and  remain  almost  con- 
stantly within  doors.  To  the  west  c^^the  Mi- 
amis,  on  the  coast  opposite  to  Asia,  among  the 
Kolouches  and  Tchinkitans  *  of  Norfolk  Sounds 
the  grown-up  girls,  when  they  are  forced  to 
wash  their  skin,  display  the  white  hue  of  the  Eu- 
ropeans. Tbis  whiteness  is  found  also,  accord- 
ing to  some  accounts,  "f  among  the  mountain-* 
e^rs  of  Chili. 

These  £a€ts  are  very  remarkable,  and  con-* 
trary  to  the  o)>inion  so  generally  spread  of 
the  extreme  conformity  of  organization  among 

•  BetweoB  54*  and  60^  of  latitude.  The$e  white  na^ 
tioDS  have  been  visited  saccessiTely  by  Portlod^,  Marchand, 
Baranoff»  and  Davidoff.  The  Tchinkitans,  or  Schinkit,  are 
Ibe  inhabitants  of  the  Island  of  Sitks.  Y ater,  Mkkrid.,  Toi; 
iii,  V.'Jt,  p.  aifi.     Marchand,  Vay.,  V;  ii,  p.  167-1-170. 

t    Molina,  Saggio  sulia  Storia  Nat.  del  Chili,  edit  2,  p^ 
298.    Most  we  believe  the  existence  of  those  blue  ejes  oft 
the  Boroas  of  Chili  and  Guayanas  of  IJrugaay,  represented    . 
to  US  as  natiooa  of  the  race  of  Odin?    Azara,  Foy.  torn,  ii^ 
jp.  70* 
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the  aaJtivies  of  Aoierica.  if  we  divide  tharn 
mt4>  Eskimoes  and  non  Eskimoes^  we  readily 
admits  that  this  classification  is  not  more  |^i*- 
losophieal  than  that  of  the  ancients,  wha  saifr 
ia  the  whole  habkable  world  only  Cel^  and 
Scythidns,  Greeks  and  Barbarians.  When  the 
question  however  is  to  group  nations  wilhovt 
number,  we  gain  something  by  proceeding  in 
the  mode  of  exclusion.  All  we  have  songht  to 
establish  here  is,  that^  in  separating  the  wholto^ 
race  of  Tachoi^az-Eskimoes,  there  remain  sla&y 
among  the  .co]^ry-browq:  Araericanst^  otiiCF 
races,  the  children  of  which  are  bom  wtnfe^ 
witkoQt  our  being  able  to  prove,  by  going  back 
as  far  as  the  history  of  the  Conquest,  that  tii^ 
havf$  been  mingled  with  European  blood«  Thift 
fistot  deserves  to  be  cleared  up  by  travdlers> 
who,  endowed  with^  the  knowledge  of  phy«lo* 
logy,  'shall  have  opportunities  of  examimng 
the  browB  children  of' the  M^cans  at  the  age 
<^  two  years,  the  white  children  of  the  Mia* 
mis^  9.nd  those  hordes^  on  the  Oroonoko,  whp, 
living  in  the  most  sultry  regions,  retain*  during 
their  whole  life,  and  iji  the  fullness  of  their 
strength,  the  whitish  skin  of  the  Mestizoes,, 
The  little  communication  that  has  hitherto 
^sted  between  North  America  and  the  Spa- 

*  These  ^biti)5)i  tribes  are  the  Gf|ayca8j»  the  Ojos,  ^ 
Ae  Maqoiritares* 
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niBh  Colonies  has  hindered  the  progress  <^  all 
researches  of  this  kind. 

In  man^  the.  deviations  from  the  coBiinon  type 
4if  tibe  whole  race  tnm  rather  oa  the  stature*, 
the   physiognomy,  or  the  form  of  the  body, 
4han  on  the  colour.    It  is  not  so  with  animals, 
where  varieties  are  found  more  in  the  eoloar, 
rtfaan  in  the  form.  The  hair  of  the  mammiferons 
kind,  tiie  feathers  of  lurds,  and  even  the  scales 
^.ftsh,  Change  their  kae,  according  to  the 
lengthened  influence  of  light  and   darkness, 
accotdifag  to  the  intensity  of  the  heat  and  cold. 
Jn  man^  the  coloining  matter  seeoHi  to  be  de- 
^^posited  in  the  dermoiddl  system  by  the  roots 
or  the  bulbs  of  the  hair-fr;  and  all  sound  obser- 
A/«ttions  prove,  that  the  jskki  varies  in  colonr 
from  the  mction  of  external  stimuli  on  indivi* 
^mals^  and  not  hereditarily  in  the  tdide  race. 
The  Eskimoes  of  Greenland  imd  the  Lapland- 
ers are  tanned  by  the  inflvenoe  of  the  air;  but 
their  children  are  bom  white.    We  will  not 
decide  on  the  changes,  which  nature  may  pro- 
duce in  a  space  of  time  exceeding  all  historical 
traditions.    Reason  stops  short  in  these  matters, 

*  Tbe  oiroiniipolfir  aaticfw  of  the  two  ooniiiioifU  are  smdl 
mi  stjgidX,  though  of  races  entirely  differeM. 

t  According  to  the  interestmg  researches  of  Mr.  Oaoltiery 
<m  the  organisaCion  of  the  human  skn,  p.  57,  John  Honter 
ohserres,.  that  in  sererai  lunmals  the  ooloratioa  of  the  hair  i$ 
independent  of  that  of  the  skin.  » 
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when  no  longer  under  the  guidance  of  expe* 
rience  and  analogy. 

The  nations  that  have  a  white  skin  begpin 
their  cosmogony  by  .white  men ;  accoitUng  t0 
them^  the  Negroes  and  all  tawny  people  have 
been  blackened  or  embrowned  by  the  excessive 
heat  of  the  Sun.  This  theory,  adopted  by  the 
Greeks*,  though  not  without  contradiction'f-9 
has  been  propagated  even  ,ta*  our  own  timeff* 
Buffon  has  repeated  in  prose,  what  Theodectes 
had  expressed  in  verse  two  thousand  yean 
before  z  ^^  that  the  nations  wear  the  livery  4>f 
the  climate  they  inhabit.''  If  history  had  been 
written  by  black  nations,  they  would  have 
maintained  what  even  Europeans  have  recently 
advanced;!;,  that  man  was  originally  black,  or 
of  a  very  tawny  colour ;  and  that  he  has  whi- 
tened in  some  races,  from  the  eflTect  of  civilise- 

*  Strabo^  liv.  xt.  (Oxford  edition  l^  Falconer,  1 11,  p* 
990.) 

t  OneaicritiM,  apad  Straboiu,  Lib.  xv  (loc.  at.,  p.  983). 
Alexander's  expedition  appears  to  have  contributed  greatly 
to  fix  the  attention  of  the  Greeks  on  the  great  question  of 
the  inflaence  of  climates.  They  had  learned  from  tiie  ac- 
count of  travellers,  that  in  Hindostan  the  nations  of  th» 
south  were  of  a  darker  colour  than  those  of  the  north  near 
the  mountains;  and  they  supposed,  that  they  were  ^th  of 
Ihe  same  race. 

t  See  the  work  of  Mr.  Prichard,  abounding  with  curious 
research.  *«  Researches  into  the  physicid  History  of  Mlli|» 
)613,''  f.  238-^239, 
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turn  and  progressive  debilitation,  as  animab, 
in  a  state  of  domestication,  pass  from  dark 
to  lighter  colours.  In  plants  and  in  animals;, 
accidental  varieties^  formed  under  our  own  eyes^ 
are  become  constant,  and  have  been  pn^>a- 
gated^  ^thout  alteration:  but  nothing  proves^ 
that  in  the  present  state  of  the  human  orga* 
nizalion^  the  different  races  of  black,  yellow, 
copper-coloured,  and  white  men,  when  they 
remain  unmixed,  deviate  considerably  from 
tbdr  primilive  type  by  the  influence  of  climates^ 
of  food,  and  other  external  agents. 

I  shall  have  occasion  to  return  to  these  general 
^considerations,  when  we  shall  ascend  the  vast 
table-lands  of  the  Cordilleras,  which  are  four 
or  five  times  more  elevated  than  the  valley 
of  Caripe.  I  shall  here  only  cit«  the  authority 
of  UUoa^.    This  learned  man  has  seen  the 

*  Por  example,  the  sheep  with  very  short  legs^  called 
Mcon  $heep  in  Connecticat,  and  examined  bj  Sir  £verar4 
Home.    This  yariety  dates  only  from  the  year  1791. 

t  **  The  Indians.  (Americans)  are  of  a  copper  colonri 
which  by  the  action  of  the  sun  and  the  air  grows  darker.  X 
innst  remark,  that  neither  heat  nor  cold  produces  any  sen* 
•iUe  change  in  the  colonr,  so  that  the  Indians  of  the  Cor- 
dilleras of  Pern  are  easDy  confounded  with  those  of  the  hoV 
test  plains;  and  those  who  live  under  the  line  cannot  b# 
distinguished,  by  the  colour,  from  those  who  inhabit  the  for- 
tieth degree  of  north  and  sooth  latitude,"  Notidat  Jmeric., 
cap.  17,  p.  307«  No  ancient  author  has  so  clearly  stated 
the  two  ibnas  of  reasonings  by  which  we  stUl  explain  in  our 
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Indians  of  Chili,  of  the  Andes  of  Pero,  of  the 
burning  coasts  of  Panama,  and*  those  of  Louisi- 
ana,  situate  under  the  northern  temperate  zone. 
He  had  the  good  fortune  to  live  at  a  period, 
when  theories  were  less  numerous;  and,  like 
me,  he  was  struck  at  seeing  the  natire,  under 
the  line,  as  much  bronzed,  as  brown,  in  the 
cold  climate  of  the  Cordilleras,  as  in  the  plains. 
Where  differences  of  colour  are  observed,  they 
depend  on  the  race.  We  shall  soon  find  on 
the  burning  banks  of  the  Oroonoko  Indians 
with  a  whitish  skin ;  Est  durans  orighus  vis. 

days  the  i'dforeaem  of  oofeur  andfigviv  umong  frnf^bbommg 
md&fUDM,  as  Taoitns,  in  tke  Life  ofAij^coIa.  He  makes  4i 
just  distiiiction  between  the  influence  of  .climate,  and  heredi- 
tary dispositions;  and,  like  a  philosopher  persoaded  of  our 
profound  ignorance  of  the  origin  of  things,  leaves  the  ques- 
tion nndecided.  Habihu  off'porum  varH  aique  ex  eo  argitmeKla. 
Seu  durante  origmii  vi,  seu  procurreniilnis  in  diversa  term,  pogkia 
cmU  eorportbug  kabitmn  dedk.    Agrieph,  Ca|^  IL 
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NOTE   A. 

t  wiU  {^e  heie  a  Eftt  of  tke  graoHMn  of  AiB^riean  fauH 
^ages,  that  I  brooght  to  Europe,  and  which  htLVt  rooe«% 
excited  the  ioterest  of  the  leaned  by  the  meitigatioM  of 
McMonL  Henrasy  Gili»  BartoD,  Yater,  and  SchkgeL 

Beivardo  do  Logo,  gramatka  de  la  lengua  del  Nuero 
Rejnio  de  Granada  o  de  la  lengna  de  los  Mujzcaaa  Moaeat. 
Madrid,  1619. 

Diego  Gonaalea  Holgnui,  Voeabalario  de  la  kagva  gene- 
ral de  todo  A  Peru,  Uamada  lengoa  Qquichcia  a  del  laea^ 
oonfonne  a  la  pn^riedad  oorleaana  del  Coaeo*  Ciudad  da 
Jo0  Bejres,  1606. 

Giainatica  de  la  lengoa  del  Inea.    Uma,  1753. 

Al.  de  Molina,  Yocabolario  de  la  lengua  Mexicana.  Man 
icoy  1671. 

AugoflUn  de  Yetancnirt,  Arte  de  la  lengua  Mmcmm, 
Mexico,  1673. 

Ant.  Yaaqnes  Gasteln  y  Raym.  de  Figaeroa^  arte  da 
Jepgua  Mexicana.    Pnebla  de  Iob  Angeles,  1693. 

L.  de  Neve  y  Molina,  Regks  de  ortografia,  Diocionano 
y  arte  del  idioma  Othomi.    Mexko,  1767. 

.Carlos  de  Tapia  Zenteno,  Xoticia  de  la  lengua  Haastecik, 
con  doctrina  chnstiana.    Mexico,  1767. 

Fn  Antonio  de  loa  Reyes,  Gramatica  de  la  lengua  Mix- 
teca.    Mexico,  1583. 

Jose  Zambrano  Bonilla,  cura  de  San  Andres  de  Hucit|a- 
paPi  arte  de  }a  lengtia  Totonaca,  con  una  doctrina  d^  la  Itui 
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puL  de  Naolingo,  con  alganas  voces  de  la  leogaa  do  aqaelh 
•ierra  y  cle  esta  por  ]v»/por  Franc.  Domingaes^  curad* 
Xalpan.   Paebla  de  Iob  Angeles,  1752. 

Jose  de  Ortega,  Vocabulario  della  lengua  Castellana  y  Co- 
ra.    Mexico,  1732. 

Fern.  Ximenez,  Gramatica  de  la  lengua  Caribe.  (Manas- 
cript.) 

My  brother,  Mr.  William  de  Humboldt,  who  has  pro- 
foundly studied  the  American  languages,  has  enriched  this 
collection  with  the  following  works. 

C.  de  Tapia  Zentenb,  arte  novissima  de  lengna  Mexicana. 
Mexico,  1753. 
*  Raymond  Breton,  Diet.  Oaraibe-Franfois.  Anxerre,  1665. 

Dictionnaire  Galibi,  par  M,  D.  L.  S.    PariSi  1708. 

Lniz  Figneira,  Gramatica  de  la  lengua  del  BresO.  Lis- 
boa,1795. 

Lexic.  Bras.  Lisb.  1795. 

He  has  also  in  his  possession  fourteen  manuscripts,  copied 
from  those  of  the  Abb^  Hervas,  and  of  tha  Propaganda  at 
Rome :  1.  MSS.  on  the  Assteck  or  Mexican  language.  2. 
MSS.  on  the  lapguage  of  the  Otomites.  3.  MSS.  on  the 
Maya  or  Yucatan  language.  4.  MSS.  on  the  language  of 
the  Oroonoko  in  general. .  5.  MSS.  on  the  languages  of  the 
Yaruroes.  6.  MSS.  on  the  Betoy  language.  7.  MSS.  on 
the  Omagua  language.  8.  MSS.  on  the  Qquichua  langas^e 
by  Father  Camano.  9.  MSS.  on  the  Guarani  tongue.  10. 
MSS.  on  the  Guaicuru  or  Mbaya  language.  11.  MSS«  on 
the  Mocobi  langnage.  12.  MSS.  on  the  Lule  language. 
13.  MSS.  on  the  language  of  the  Abipouians.  14.  MSS. 
on  the  language  of  the  Araucans  of  Chili.  This  list  contain^ 
more  than  thirty  American  languages,  that  have  been  reduced 
into  grammars  for  the  use  of  the  missionary  monks.  It 
appeared  to  me  so  much  the  more  useful  to  give  it  here,  as 
the  richest  libraries  of  Europe,  for  instance  that  of  the  King 
at  Paris,  do  not  contain  three  grammart  of  Spanish  Ame- 
rican languages. 
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HOTE    B. 


JLaagnage  of  the  Chajrmas  Id  the  lliasioiM  of  Caripe. 


U-rt,  I,  myself. 

Eurt^  jon. 

TtuTtf  he^  him* 

Tewrectm^  themselrefl. 

UcUref  me  alto, 

JSiiya,  to  you. 

Tojfu,  perhaps,  teuya^  to  him. 

TaqiuTf  with  him. 

XTca  or  vguarof,  like  me, 

Uearepra,  not  like  me. 

Muaie,  mueHere,  that 

7<iiieraif,attthat 

TUntfpitpra,  one  only. 

Achacono,  bothi 

Jchoroaono,  all  tiiree* 

Vcheepdttc^  uckeucurca,  my- 

^aelf,  M  inmiing,  myself 

withoat  doubt. 
T((i9iKr,  with  him, 
Upwfoo  pr  trptmyooy  for  me. 
ITwuy  I  am,  (oz,  to  be ;  g-u 

me,  thuif  me  to  be), 
f  ra,  no,  not 
XUf  son, 
JTwui,  moon. 
Septuca,  Venus. 
FUabord,  the  Pleiades. 
Jpotoi,  fire. 
Ttciia,  water. 
Conopo,  rain,  shower.  . 
^Vy«itj»  wind. 


Mieo,  child. 

l^i^«,  girL 

Urajoi,  boy. 

Iguanetpur  or  ipvetepmn,  wi- 
dower. 

IptteifpuTf  widow. 

TV^gfueru^ttfli,   the    bride- 
groom. 

Ttuuic^MM,  the  bride. 

Ye,  tree  or  wood. 

Coney,  a  shed. 

Chmchorro,  hammock, 

Uguemur,  fever. 

^o^omociui,  that  is  done. 

Pamis  or  paremana,  that  is 
enough. 

Ucaynmer,  ugwmpar,  or  ti;  »- 
02fArr,  my  game,  what 
I  have  killed. 

Emri,  eneriipur,  or  enerizpo^ 
year  work. 

PiacAf,  magician,  physician. 

Ivor^kktmo,  devil,  evil  spirit. 

Chatif  tiger,  jaguar. 

Ckavinaci,  descending  from 
a  tiger,  a  figurative  ex- 
pression meaning  a  cniel 
man. 

Totelelo,  cock. 

Focora,  hen. 

Cionvt,  duck* 
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Tmeneii,  liniiiining-bird. 

>5tC9ftf,  chigoe,  pules  pett&- 
tnuu.   ' 

Buiui09  pronoonciiig  the  b 
nearly  as  an/,  fiate, 

Camo,  to  sing. 

Tatidema,  to  morrow. 

Ckuque  take,  imperative. 

Pisca,  carry,  imperative. 

Tropte,  he  bursts. 

Kaoptreipneif  he  is  iD. 

IspMqpoiepi,  it  is  hot. 

TanetkmpoUy  it  is  cold, 

Nesidcane,  it  thunders. 

TmpoZc  ;k»c  monr^,  it  rains 
already. 

Mico  nis-immpani,  a  child  is 
born. 

Tuquaizque  camanay,  or  tu» 
putcamanayf  are  you  mar- 
ried? (masc.) 

Tuaneccamofun/,    are   you 
married  ?  (fem.) 

Tuguerizqueguaz^  I  am  mar- 
ried, (masc.) 

Tuaniqueguaz,  I  am  mar- 
ried, (fem.) 

Iguanepdn  uze,  or  iguanepra, 
I  am  a  widow. 

Igmrichipraguas,or^Uepm, 
I  am  a  widower. 

Iguanetac^  marry,  speaking 
to  a  woman. 

Jpuetdac,  marry,  speaking 
to  a  man. 


Epuiipe  neckia  mecHe,  let  this 

person  be  your  wife. 
Tvpagumapiaz,  I  have  eat& 

enough. 
Epuequere,  foryon*. 
CupuncondaOf  or  cvpuec<mf  or 

cupuerecmij  for  us. 
ipuec  ipagua,  he  is  with  him^ 
Off  jfiN^pait,  or  aponomaCp  give 

me  more. 
Guarepanca,  I   will  carry 

more. 
£;wfc  cA:if]ptf  gvajer,  I  am 

merry  with  you. 
Apazcatepm/aie,  he  likes  Ip 

kUI. 
Notomocan,  that  is  done. 
Guanatpuec,  he  cultivates  his> 

garden. 
Quenapuinvze,   I  have   noft 

seen  him. 
Jyas  yecran,  the  maize  is 

getting  wet. 
Tecregues,  it  is  slippery. 
Imoron,  or  imoromnique,  poir 

soner,. 
TuropiurpueCf  he.  is  dying. 
Yarazintfoo  or  tarazincomiaot 

he  will  be  afraid. 
Nvnaiao,  by  moon-light 
Eyepatcchm,  they  must  leaiH 
Etatechin,  they  must  hear. 
hnerteckin,  they  must  do. 
C/y^ire  onquepe,  give  me  also. 
Amachenepquc  go  and  bring 

ine. 
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i  aeskp  or  enicJi^  let  m 

go* 
BtigMf  what  18  thai? 
Mtmmitquuai,  he  is  called. 
Ip^met^  he  choosea  it 
Ante  mmpo,  who  has  ieea 

faifli?. 
6a<9fM  OMtMir^y  or  eama^' 

^iiee,  they  are  goiay  to 

JdUp»e. 

yrtMfliiKir    mmmI 

V^iNipyflMWy  or  concpjf^^BPtf 

in  die  tune  of  the  shower. 
QseiyRatepf^  f im^imZi  I  do 

not  I^MMT  hinu 
(^Meacfwv  ^MigiiMv  I  have 

not  seen  hink 
T^repwirjmeCf   why   ia   he 

firightonBd? 
TmrngefyHm,  faacaaaa  of  the 
diseaaob 


Cheiagm,  widiia. 
CawMwryiaa»  ha  waiMed  ta 

boat  htm. 
Upaimf  g^ume  numa^  there  ia 

baMy  inay  favL 
7^MUBMMio»  alwaja  diaciog: 
(JArciMiy  I  wiM  go  also. 
MoMpmtokoma  ap$imica  ihh 

wmewh  the  wicked  only 

win  go  ivto  die  fira. 
PiftnCmimumiaiommm^  ia  thi 
atComaaa? 

yesyheia 

atOnxiaiuu 
Afaataoaonsi^  or  lattaMMsiii 

thate  of  UuB  place. 
Jlli^Maooa»  tbMo  of  that 

place  below. 

tied  hni  to  d»  tree* 


KOTB  C. 


When  Christopher  Colnmbas  retamed  from  his  third  toj- 
age,  a  yagae  report  was  spread  throughout  all  Europe,  that 
he  hiad  discovered  by  certain  movements  of  the  polar  star, 
Aat  the  coast  of  Paria  and  the  neighbouring  sea  were  ele* 
vated  like  a  vast  table-land;  that  the  Earth  was  not  perfectly 
round,  bnt  that  (in  the  western  countries)  it  had  a  rising 
toward  the  equator;  that  travellers  ascended,  in  going  from 
Cadiz  to  the  peninsula  of  Paria,  and  that  owing  to  the  great-^ 
er  elevation  of  theae  lands,  Paria  had  a  less  burning  cli* 
matCi  and  a  race  of  men  less  darkly  coloured^  than  those  of 
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4A.frica.  These  singular  hypotheses  are  mentioned  bj  aB  ib» 
Historians  of  that  time.  (Pet  Martyr,  Ocem.j  Dec.  1,  lib* 
'  vii,  p.  77.  Gomara,  'Hut.  gen.^  cap.  viii,  p.  '110.  Henrera, 
Dec.  1,  lib.  iii,  cap.  xii.) 

But  what  observation  of  the  polar  star  could  induce  Chris* 
lopher  Colnmbos  to  adopt'  such  strange  ideas  ?  Ferdinand 
Colambus  explains  this  in  the  life  of  his  father  (Churchiirs 
€k>Ilectiony  VoL  ii,  p.  588).  The  admiral  had  observed,  in 
the  latitude  of  the  Azores,  the  meridian  altitude  of  the  po- 
lar star  above  and  below  the  pole.  The  difference  of  these 
two  altitudes  was  6^;  and  this  gave  2^  30^  for  the  distance  of 
the  star  from  tbe  pole;  while,  by  a  trigonometric  calcidation, 
it  ought  to  have  beeiT'at  that  time  S*"  24'  3(/^  There  was 
an  error  therefore  of  54'  tninia*  Coinmbus  judged  of  the 
passage  of  the  star  over  the  meridian  by  the  position  of  the 
Crreat  Bear.  When  the  wain  was  east,  or  west,  he  considered 
it  as  indicating  the  passage  of  the  star  over  the  meridian ;  but 
this  indication  being  very  uncertain,  Columbus  was  not  sure 
of  observing  when  the  polar  star  waa  in  the  meridian;  the 
inferior  altitude  must  have  been  too  great,  and  the  superior 
too  li^le ;  apd  this  explains  why  Columbus  found  a  differ* 
ence  of  5°  only  between  the  two  altitudes. 

Under  the  torrid  zone,  at  abont  T*  or  S°  of  N.  latitude,  ho 
found  the  pole  star  11*  above  the  horizon,  at  if  s  superior 
meridian,  and  only  six  when  it  was  in  declination,  or  at  the 
altitude  of  the  pole,  which  gave  him  a  polar  distance  of  5^ 
Here  Columbus  supposed  again,  that  the  pole  star  was  in 
the  superior  meridian,  when  the  Wain  was  in  the  west ;  but 
as  he  could  not  perceive  the  pole  star  at  it's  inferior  meri* 
>dian,  because  it  was  too  low,  he  observed  the  altitude  when 
the  wain  was  in  ^e  superior  meridian,  and  indicated  the 
declination  of  the  star.  The  pole  star  appeared  to  him 
again  at  the  altitude  of  9*,  when  the  wain  was  in  the  inferior 
yieridian  and  consequently  not  visible,  because  of  the  small 
elevation  of  the  pole. 

If  the  constellation  did  not  indicate  with  precision  the 
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passages  of  di6  polestar  over  the  meridiaD,  i|  appears,  that  tlie 
indications  it  ga?e  of  the  declinations  were  still  less  exact; 
for  it  is  ?ery  probable,  that  Columbus  took  the  altitude  of 
the  polestar  when  it  was  below  the  declination  and  the  p<Je, 
and  therefore  found  too  small  an  altitude,  and  a  polar  dis- 
tance of  5^  instead  of  2^  d(/,  which  he  had  deduced  from 
his  observations  in  the  Asores.  In  order  to  explain  so 
great  a  difference,  he  imagined,  that  the  £arth  had  the  form 
not  of  9,pmcitikum  bat  of  a  pear  ;  and  that  mariners  ascended 
prodigiouslj  toward  the  sky,  in  going  from  the  Azores  to 
Paria,  where  the  circle  described  by  the  polestar  most  ap- 
pear very  large, ^because  it  was  seen  from  a  nearer  place* 
''Though  I  am  not,*  says  he,  **  quite  master  of  my  explana- 
tion,  the  star  appears  in  it's  full  orbit  at  the  equator,  while 
the  nearer  we  approach  the  pole,  the  more  this  orbit  dimi- 
nishes, because  of  the  obliquity  of  the  sky,*  All  this  is  not 
calculated  to  giro  us  a  &vourab]e  idea  of  the  astronomical 
knowledge  of  Columbus.  Is  it  possible  that  so  great  a  man 
had  not  more  rational  notions  of  the  distance  and  apparent 
motions  of  the  stars?  The  Admiral  relates,  that  while  he 
was  at  Paria,  he  had  an  inflammation  in  the  eyes.  Perhaps 
he  observed  worse  than  usual,  or  entered  in  his  journal 
the  observations  of  his  pilots.  Perhaps  too  the  son  has 
given  a  confused  account  of  the  ideas  of  his  father.  Oomara 
blames  the  Admiral  for  having  unagined  that  Paria  is  nearer 
the  sky  than  Spain.  **  The  Earth,"  says  he,  •'  is  round,  and 
not  of  the  figure  of  a  pear.  This  false  opinion  of  Columbus 
has  maintained  it's  ground  to  our  own  days,  and  makes  some 
unlearned  pilots  believe,  that  from  India  and  Paria  to  Spain 
they  descend  to  come  to  Europe,  cuesia  abaxo."  Peter  Mar* 
tyr  d'Anghiera  judges  also  the  Admiral  with  great  seve- 
rity, ''  que?  de  poli  varietate  refert  Colonus,  contra  omnium 
festronomomm  senteiitiam  prolata  videntor.* 
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Second   abode  at    Cumana.  —  Earthquakes.  ~ 
HxtraorSnarif  meteors. 

Wb  remained  a  month  longer  at  Camana.  The 
voyage  which  we  were  going  to  undertake  on 
the  OrooncJiLO  and  the  Rio  Negro  required  pre- 
parations of  every  kind*  We  had  to  choose  the 
instruments^  that  could  be  most  easily  transport* 
ed  in  narrow  boats ;  and  to  furnish  ourselves 
with  guides  for  an  inland  journey  of  t^n  months, 
across  a  country  which  is  without  communica- 
tion with  the  coasts.  The  ^astronomical  deter- 
minatioiii  of  places  being  the  most  important 
object  of  this  undertaking,  I  felt  greatly  inter-^ 
ested  in  not  missing  the  observation  of  an 
eclipse  of  the  Sun,  which  was  to  be  visible  at ' 
the  end  of  the  month  of  October :  and  in  con* 
iequence  I  prejferred  remaining  till  that  period 
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at  Cumana,  where  the  sky  is  generally  clear 

and  serene.     We  had  not  sufficient  time  to 

reach  the  banks  of  the  Oroonoko ;  and  the  high 

vallies  of  Caraccas  promised  less  fevomrabl? 

opportunities,  on  account  of  the  vapours  that 

accumulate    around  the  neighbouring  moun-; 

tains.    In  fixing  with  precision  the  longitude  pf 

Cumana,  I  had  a  point  of  departure  for  the 

chronometrical  determination  of  loagitudes  on 

which  alone  I  could  depend^  when  I  did  not 

stop  long  enough  to  take  lunar  distances,  or  obr 

serve  the  satellites  of  Jupiter. 

I  found  myself  however  near  bdng  oompeHed 
by  a  fatal  accident,  to  renounce,  or  at  least  to 
delay  for  a  long  time,  my  journey  to  the  Oroo- 
noko.    On  the  27th  of  October,  the  day  before 
the  eclipse,  we  went  as  usual,  to  take  the^air> 
on  the  border  of  the  Gulf,  and  to  observe  the 
instant  of  high  water,  which  in  those  parts  is 
only  twelve  or  thirteen  inches.    It  was  eight  in 
the  evening,  and  the  breeze  did  not  yet  blow. 
The  sky  was  cloudy ;  and  during  a  dead  calm 
it  was  excessively  hot.    We  crossed  the  beach, 
which  separates  the  suburb  of  the  Guayqueria 
Indians  from  the  landing  place.    I  heard  some 
one  walking  behind  me,  and  on  turning,  I  saw 
a  tall  man  of  the  colour  of  the  Zamboes,  naked 
to  the  waist.    He  held  almost  over  my  head  a 
macana,  a  great  stick  of  palm-tree  wood,  en- 
larged toward  the  end  like  a  club.    I  avoided 
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the   stroke  by  leaping  toward  the  left  hand. 
Mr.  Bonpland^  who  walked  on  my  fight,  Was 
less  fortnnate<     He  did  not  see  the  ^^ambo  so 
soon  as  I  did^  and  received  a  stroke  above  the 
tem^i  ^^^  levelled  him  with  the  ground.    We 
were  alo&e^  without  arms,  half  a  league  from 
any  habitation,  on  a  vast  plain  bounded  by  the, 
«ea;     The  Zambo,   instead  of  attacking  me, 
moved  off  slowly  to  lay  hold  of  Mr.  Bonpland's 
hat,  which,  after  somewhat  deadening  the  vio- 
lence of  the  blow,  had  Mien  at  a  distance.    Af- 
fiaghted  at  seeing  my  companion  on  the  ground, 
and  for  some  moments  senselei^s,  I  thought  of 
4iim  only.    I  helped  him  to  raise  himself,  and 
pain  and  anger  doubled  his  strength.    We  ran 
toward  the  Zambo,  wbo,  either  from  coward- 
ice, common  enough  in  this  cast,  or  because 
be  perceived  at  a  distance  some  men  on  the 
beach,  did  not  wait  for  us,  but  ran  off  toward 
the  Tunaly  a  little  thicket  of  cactus  and  arbor- 
escent avicennia.    He  chanced  to  £Edl  in  run- 
ning; Mr.  Bonpland,  who  reached  him  first, 
seized  him  round  the  body,  and  exposed  him- 
self to  the  most  imminent  danger-    The  Zambo 
drew  a  long  knife  from  his  pantaloons,  and  in 
this  unequal  struggle  we  should  in&llibly  have 
been  wounded,  if  some  Biscayan  merchants, 
who  were  taking  the  air  on  the  beach,  had  not 
come  to  our  assistance.     The  Zambo  seeing 
bimaelf  surrounded,  thought  no  longer  of  de« 
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fence ;  he  escaped  again,  and  after  following 
him  through  the  thorny  cactuses,  he  took  shel- 
ter, as  if  wearied,  in  a  cowhouse,  whence  he 
suffered  himself  to  be  quietly  led  to  priscm. 

Mr.  Bonpland  had  a  fever  during  the  night ; 
but  of  a  stout  heart,  and  possessing  that  cheerM 
character,  which  a  traveller  ought  to  consider 
as  one  of  the  most  precious  gifts  of  nature,  he  con- 
tinued his  labours  the  next  day.  The  stroke  of 
the  macana  had  extended  to  the  top  of  his  head^ 
and  he  felt  it's  eflfects  two  or  three  months  dur^ 

"  ing  the  stay  he  made  jat  Caraccas.  In  stooping 
to  collect  plants^  he  was  sometimes  seized  with 
a  giddiness,  which  led  us  to  fear  that  an  inter- 
nal abscess  was  forming.  Happily  these  appre- 
hensions were  unfounded,  and  isymptoms,  at 
first  so  alarming,  gradually  disappeared.  The 
inhabitants  of  Cumana  showed  us  the  wannest 
marks  of  their  concern.  We  learnt,  that  the 
Zambo  was  a  native  of  one  of  the  Indian  vil- 
lages, which  surround  the  great  lake  of  Maran 
caybo.  He  had  served  on  board  a  privateer 
belon^ng  to  the  Island  of  St.  Ddmingo,  and  in 
consequence  of  a  quarrel  with  the  Captain,  he 
had  been  left  on  the  coast  of  Cumana,  when  the 

'  ship  quitted  the  port.  Having  seen  the  signal 
which  we  had  placed  to  observe  the  height  of 
the  tides,  he^had  watched  the  moment  when 
he  could  attack  us  on  the  beach.  But  why, 
after  having  knocked  one  of  us  down,  was  l^e 


eatisi^ed  with  simply  stealing  a  hat^  Iii  an 
exaniiaation  he  underwent^  his  answers  were  so 
confhsed  and  stupid,  that  it  was  impossible  to 
clear  up  our  doubts.  Most  frequently  he  main* 
tained^  that  his  intention  was  not  to  rob  us; 
but  that^  irritated  by  the  bad  treatment  he  had 
suffered  on  board  the  privateer  of  St.  DomingOi 
he  had  not  been  able  to  resist  the  desire  of 
doing  us  mischief  when  he  heard  us  speaic 
French.  Justice  being  so  slow  in  this  country^ 
that  tfase  prisoners,  of  which  the  jail  is  full,  re- 
main seven  or  eight  years  without  being  able  to  ^ 
obtain  a  trial,  we  learnt  with  some  satis&ctioi^ 
that  a  few  days  after  our  departure  from  Cu^ 
mana,  the  Zambo  had  succeeded  in  breaking 
out  of  the  Castle  of  St.  Antonio. 

In  spite  >of  Mr.  Bonpkmd's  accident,  I  wa^ 
the  next  day,  the  28th  of  October,  at  five  in  the 
morning,  on  the  terrace  of  our  house^  making 
prq>arations  for  the  obtervation  of  the.eclipsQ. 
The  weather  was  fine  and  sereae«  The  crescent 
of  Venus,  and  the  constellation  of  the  Ship,  s^ 
splendid  from  the  disposition  of  it's  immense 
nebulae,  were  lost  in  the  rays  of  the  rising  sun. 
I  had  the  greater  reason  to  congratulate  myself 
on  so  fine  a  day,  as  during  several  weeks  the 
storms,  which  had  regularly  gathered  to  the 
south  and  south-east,  two  or  three. hours  after 
the  passage  of  the  Sun  over  the  meridian,  had 
prevented  me  from  regulating  the  time-keepers 


312 

by  corresponding  altitudes :  and  at  night,  onc( 
of  those  reddish  vapours,  which  do  not  dffect 
*  the  hygrometer  in  the  lower  regions  of  the  at- 
mosphere, veiled  the  stars. 

This  phenomenon  was  the  more  extraordinary, 
as  in  other  years  it  often  happens,  during  three 
or  four  monUis,  no  trace  of  clouds  or  vapours 
is  to  be  seen.     I  had  a  complete  observation  of 
the  progress  and  of  the  end  of  the  edipse.    I 
determined  the  distance  of  the  horns,  or  the 
differences  of  altitudes  and  azimuth,   by  the 
passage  over  the  threads  of  the  quadrant.    The 
end  of  the  eclipse  was  at  2*»  W  23-4",  mean 
time  at  Cumana.    The  result  of  my  observation^ 
calculated  according  to  the  ancient  tables,  by 
Mr.  Ciccolini  at  Bologna,    and  by  Mr.Tries- 
necker  at  Vienna,  has  been  published  in  the 
Carmmssance  des  Temps*.  This  result  did  not 
differ  less  than  V9i^^  in  time  from  the  longitude 
I  had  determined  by  the  chronometer ;  but  cat 
culated  s^resh  by  Mr.  Oltmanns,  by  the  new 
lunar  tables  of  Burg,  and  the  solar  tables  of 
Delambre,   the  eclipse   and  the  chronometer 
a^ed  to  IC  nearly.    I  cite  this  remarkable 
instance  of  an  error  reduced  to  one  seventh 
by  the  use  of  the  new  tables,  to  remind  tra- 
vellers how  much  it  is  their  interest  to  note 
and  publish  the  most  minute  details  of  their 

•  Year  9,  p.  142.    Zach,  Mon.  Corretp.,  Vol  i,  p.  &96^ 
(See  abo  note  A.  at  the  end  of  this  foorth  book.) 
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partial  observations.  The  perfect  concord- 
ance that  I  observed  on  the  spot,  between  the 
satellites  of  Jupiter  and  the  chronometrical  re- 
sults^ inspired  me  with  great  confidence  in  the 
going  of  the  time-keeper  by  Louis  Befthoud^ 
whenever  it  was  not  exposed  to  the  violent  jok- 
ing of  the  mules  *. 

The  days  which  preceded  and  followed  the 
eclipse  of  the  Sun  displayed  very  remarkable 
atmospherical  phenomena.  It  wais  what  is 
called  in  those  countries  the  season  of  winter; 
that  is^  of  clouds  and  small  electrical  showers. 
From  the  10th  of  October  to  the  3d  of  Novem- 
ber, at  nightfall,  a  reddish  vapour  arose  in  the 
horizon,  and  covered  in  a  few  minutes,  with  a 
thicker  or  thinner  veil,  the  azure  vault  of  the. 
•ky.    Saussure's  hygrometer -f,  for  from  indi- 

*  Tlie  following  are  the  reenlts  of  tbe  whole  of  the  obser- 
.  fBtioiii  of  the  longitude  made  at  Cmnana  in  17M  and  1800* 

By  the  timekeqMr  as  regulated  at  Coronna  4h  26'   4U 
By  10  immerBions  and  emenions  of  the 

Satellite!      - 4   26    6 

By  lunar  distances    -        -        -        .        -  4   25  32 
By  the  eclipse  of  the  sun   -        -        -        •  4   25  56 


JLongitadeof  Comaaa        -        -        -        -  4    25  $4 
See  my  Astronomical  Obs.,  Vol.  i,  p.  64-»86. 

t  It  must  be  remembered,  that  in  this  latitude,  at  times 
when  it  never  rains,  Saossure's  hygrometer  remains  commonly 
between  85*  and  90*,  the  temperature  being  from  25°  to  30*. 
Ib  Europe  in  the  month  of  Angust,  with  the  same  degree  of 
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eating  greater  humidity^  often  went  back  from 
90*to83^.    The  heat  of  the  day  was  fix>m  28*  to 
32^  which  for  this  part  of  the  torrid  zone  i» 
very  considerable.    Sometimes  in  the  midst  oS 
the  night  the  vapours  disappeared  in  an  instant ; 
and  at  the  moment  when  I  had  arranged  my 
instruments,  clouds  of  a  brilliant  whiteness  were 
formed  at  the  zenith^  and  CTCtended  toward  the 
horizon.    On  the  18th  of  October,  these  clondg 
were  so  remarkably  transparent,  that  they  did 
not  hide  stars  even  of  the  fourth  magnitude. 
I  distinguished  so  perfectly  the  spots  of  the 
moon,   that  it  might  have  been  thought  that 
it's  disk  was  placed  before  the  clouds.    They 
were  at  a  prodi^ous  height,  disposed  in  bands, 
and  at  equal  distances,  as  from  the  effect  of 
electric  repulsions.    These  are  the  same  small 
masses  of  vapour,  which  1  saw  above  my  head 
on  the  ridge  of  the  highest  Andes,  and  which 
in  several  languages  bear  the  name  of  sheep. 
When  the  reddish  vapour  was  spread  lightly 
,over  the  sky,  the  great  stars,  which  in  general  ^ 
at  Cumana  scarcely  twinkle  below  20""  or  25"",  do- 
not  retain  even  at  the  zenith  their  steady  and 
planetary  light.    They  twinkled  at  all  altitudes,, 
as    after    a  heavy  storm    of  rain*.     I    was 

heal,  the  UMan  moistare  of  the  atmosphere  is  from  78* 
to  80^ 

*  I  have  not  phserved  anj  direct  relation  hetween  the 
( vinkliDg  of  the  stars,  and  the  diyness  of  thatp  art  of  thu 
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struck  with  this  effect  of  a  fog^  whicfi  did  not 
affect  the  hygrometer  at  the  surface  of  the 
Earth.  ^  I  remained  a  part  of  the  night  seated 
in  a.  balcony^  from  \^ch  I  had  a  view  of  a 
great  part  of  the  honzon.  In  every  climate  I 
find  a  particular  attraction  in  fiidng  my  eyes^ 
when  the  sky  is  serene^  on  some  great  constel- 
lation^ and  seeing  groups  of  vesicular  vapours 
appear  and  augment,  as  around  a  central  nu« 
cleus^  and  then  disappear,  and  form  themselvek 
anew. 

From  the  28th  of  October  to  the  3d  of  Ko- 
vember,  the  reddish  fog  was  thicker  than  it  had 
yet  been*  The  heat  of  the  nights  seemed  stif* 
ling,  though  the  thermometer  rose  only  to  26^ 
The  breeze,  which  generally  cooled  the  air 
from  eight  or  nine  o'clock  in  the  evening,  was 
no  longer  felt.  The  atmosphere  appeared  as  if 
it  were  on  fire.  The  ground,  parched  and  dusty^ 

atmosphere  open  to  oar  researches.  I  have  often  seen  at  Ga^- 
mana  a  great  twinkling  of  the  stars  of  Orion  and  Sagittarius, 
•when  Sansnre's  hygrometer  waa  at  86"*.  At  other  timet 
these  same  stars,  eonaiderablj.  eleraled  above  the  horizon, 
emitted  a  steady  and  planetary  light,  the  hygrometer  beiof 
at  90^  or  93**.  It  is  probably  not  the  quantity  of  vaponr,  but 
the  manner  in  which  it  is  diffused,  and  more  or  less  dissolved 
in  the  air,  that  determines  the  twinkling,  invariably  attended 
with  a  colorktion  of  light  It  is  remarkable  enoogh,  that  ill 
northern  countries,  at  a  time  when  the  atmosphere  appears 
perfectly  dry,  the  twinkling  is  strongeir  in  vei^.  cold 
ireather. 
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tras  clacked  on  every  side.     On  the  4th  df 
November,  about  two  in  the  afternoon,  large 
clouds  of  an  extraordinary  blaickness  enveloped* 
the  high  mountidns  of  the  Brigantine  andTata^ 
raqual.    They  extended  by  degrees  j»  far  as 
the  zenith.    About  four  in  the  afternoon,  thun<^ 
der  was  heard  oter  olir  heads,  but  at  an  im- 
mense height,  without  rolling,  and  with  a  hoarse 
and  often  interrupted  sound.    At  the  moment 
of  the   strongest  electric  explosion,  at  4^12^> 
there  were  two  shocks  of  an  earthquake,  which 
followed  at  fifteen  seconds  distance  from  each 
other.    The  people  in  the  streets  filled  the  air 
with  their  cries.    Mr.  Bonpland,  who  was  lean- 
ing over  a  table  examining  plants,  was  almost 
thrown    on  the  floor.  ^    I  felt  the  shock  very 
strongly,,  though  I  was  lying  in  a  hammock. 
It*s  direction  was  from  north  to  south,  which  is 
rare  at  Cumana.     Slaves,  who  were  drawing 
water   from   a  well    more   than   eighteen    or 
twenty  feet  deep,  near  tlie  river  Manzanares  *, 
heard  a  noise  like  the  explosion  of  a  strong 
charge  of  gunpowder.    The  noise  seemed  to 
come  from  the  bottom  of  the  well,  a  very  sin- 
gular phenomenon,  though  very  common  in  the 
greater  part  of  the  countries  of  America  exposed 
to  earthquakes. 

*'Inthe  plantation  (oharM)  of  the  colonel  of  artUleiy,  Doo 
^tooJo  Moataoa,    See  Ch.  iv,  Vol  ii,  p.  227. 
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A  few  minutes  before  the  first  shocks  therp 
was  a  very  violeilt  blast  of  wind,  followed  by  an 
electrical  rain  in  great  drops.  I  immediately 
tried  the  atmospherical  electricity  by  the  elec- 
trometer of  Volta.  The  small  balls  separated 
four  lines ;  the  electricity  often  changed  from 
positive  to  negative,  as  is  the  case  during  storms, 
and,  in  the  north  of  Europe,  even  sometimes  in 
a  &11  of  snow.  The  sky  remained  cloudy,  and 
the  blast  of  wind  waS  followed  by  a  dead  calm^ 
which  Ipsted  all  night.  The  setting  of  the  Sun 
presented  a  scene  of  extraordinary  magnificence. 
The  thick  veil  of  the  clouds  was  rent  asui\der  as 
in  shreds  quite  near  the  horizon :  the  Sun  ap- 
peared at  12«  degrees  of  altitude  on  a  firma- 
nient  of  indigo-blue.  It'js  disk  was  enormously 
(enlarged,  distorted,  and  undulated  toward  the 
edges.  The  clouds  were  gilded ;  and  fasciculi 
of  divergent  rays,  which  reflected  the  most 
brilliant  colours  of  the  rainbow,  extended  even 
to  the  midst  of  the  heavens.  There  was  a  great 
crowd  in  the  public  squared  This  phenomenon^ 
the  earthquake,  the  clap  of  thunder  which  had 
accompanied  it,  the  red  vapour  seen  during  so 
many  days,  all  was  regarded  as  the  effect  of 
the  eclipse. 

About  nine  in  the  evening  there  was  a  third 
shock,  much  slighter  than  the  ibrmer  two, 
but  attended  evidently  witl  a  subterraneous 
noise.    The  barometer  was  a  little  lower  than 
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usual*;  but  the  progress  of  the  horary  yari- 

*  The  4th  of  November,  1799     -    -    Barometer. 

Lmes. 
9  o'clock  in  the  morning  -        -    336*83 

4    -    -    in  the  evening  -        -    336*04 

4  SO'     -        -        .        -        -    335*92 

11 336-42 

The  5th  of  November. 

9  o'dock  in  the  moroing  -        -    337*02 

10, 33700 

1    -    •    in  the  afternoon         -    336*72 

3 336*25 

4 386*20 

4  30^ 336-52 

11 336-86 

The  6th  of  November. 

1  in  the  morning     .        -        -    336*32 

4  30'     -        -        ...        -    336-28 

The  18th  of  August  I  was  struck  at  Qnding  the  absolute 

height  of  the  barometer  a  little  less  than  usaal.    There  were 

that  day  eleven  strong  shocks  of  an  earthquake  at  Caropano, 

22  leagues  east  from  Cumana,    On  the  25th  a  small  shoek 

was  felt  at  Comana,  and  the  barometric  height  was  the  sam^ 

as  usoal*    During  these  two  phenomena^   the  atmospheric 

tides  were  equally  regular ;  only  on  the  25th  of  August  their 

magnitude  was  much  less  considerable.     I  shall  insert  the 

three  observations  made  by  Mr.  Bonpland  and  myself  in 

each  day. 

9  in  the  mom.    4  30'  in  the  aftem.    11  at  night. 
August  18th.  336-85  335*92  336*75 

25th.  33701  336*80  33700 

26th.  337-50  336*42  337-10 

27th,  387*18  .336*51  336*87 

These  examples  confirm  what  1  have  said  above  on  the  inva- 
riability of  the  atmospheric  tides  during  the  shocks.  See 
Chap,  iv.  Vol.  ii,  p.  224. 
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ations  or  small  atmospheric  tides,  was  no  way 
interrupted.  Themereury  was  precisely  at  "the 
minimum  of  height  at  the  moment  of  the  earth- 
quake; it  continued  rising  till  eleven  in  the 
evening,  and  sunk  again  till  half  after  four  in 
the  morning,  conformahly  to  the  law  which 
regulates  the  barometrical  variations.  In  the 
night  between  the  3d  and  4th  of  November, 
the  reddish  vapour  was  so  thick,  that  I  could 
not  distinguish  l;he  place  of  the  moon,  except 
by  a  beautiAil  halo  x)f  20'  diameter. 

It  was  scarcely  twenty-two  months  since  the 
town  of  Cumana  had  been  almost  totally  de- 
stroyed by  an  earthquake.  The  people  look  on 
the  vapours,  which  darken  the  horizon,  and  the 
failure  of  the  breeze  during  the  night,  as  prog- 
nostics infallibly  disastrous.  We  had  frequent 
visits  from  persons,  who  wished  to  know  if  our 
instruments  indicated  new  shocks  for  the  next 
day.  The  inquietude  was  particularly  great  and 
general,  when  on  the  6th  of  November,  exactly 
at  the  same  hour  as  the  preceding  day,  there 
was  a  violent  gust  of  wind,  attended  by  thun- 
der, and  a  few  drops  of  rain.  No  shock  was 
felt.  The  wind  and  storm  returned  for  five  or 
six  days  at  the  same  hour,  almost  at  the  same 
minute.*  The  inhabitants  of  Cumana,  and  of 
many  other  places  between  the  tropics,  have 
Jong  ago  made  the  observation,  that  those  at* 
nnospberical  changes,  which  appear  the  most 
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aceidental^  follow  for  whole  weeks  a  certaia 
type  with  astonifihiqg  regularity.  The  same 
phenomenon  exists  in  summer^  under  the  tem^ 
perate  zone ;  nor  has  it  escaped  the  sagacity  of 
astronomers^  who  often  see  clouds  form  in  a 
serene  sky,  during  three  or  four  days  together, 
at  the  same  part  of  the  firmament,  take  the 
same  direction,  and  dissolve  at  the  same  height; 
sometimes  before,  sometimes  after  the  passage 
of  a  star  over  the  meridian,  consequently  with- 
in a  few  minutes  of  the  same  point  of  apparent 
time*. 

The  earthquake  of  the  4th  of  November,  the 
first  I  had  felt,  made  so  much  the  more  lively 
an  impression  on  me^  as  it  was  accompanied 
with  remarkable  meteorological  variations.  It 
was  moreover  a  real  lifting  up,  and  not  a  shock 
by  undulations.  I  did  not  then  imagine,  that 
after  £^  long  abode  on  the  table-lands  of  Quito 
and  the  coasts  of  Peru,  I  should  become  almost 
as  familiar  with  the  abrupt  movements  of  the 
ground,  as  we  are  in  Europe  with  the  noise  of 
thunder.  We  did  not  think  of  rising  at  night, 
in  the  city  of  Quito,  when  subterraneous  rum- 
blings (bramidos)y  which  seem  always  to  come 
from  the  volcano  of  Pichincha,  announced,  (two 

♦  Mr.  Arago  and  I  paid  a  great  deal  of  attention  to  thia 
pbenomenon  during  a  long  series  of  observations  made  m 
the  years  1800  and  1810,  at  the  Observatory  of  Paris^  \% 
verify  the  declination  of  the  stars. 
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'  tt  three^  and  sometimes  seven  or  eight  minntes 
beforehand)  a  shock ;  the  force  of  which  is  sel- 
dom in  proportion  to  the  intensity  of  the  noise. 
The  carelessness  of  the  inhabitants,,  who  recol- 
lect that  for  three  centuries  past  their  city  has 
not  been  overwhelmed,  communicates  itself 
easily  to  the  least  intrepid  traveller.  In  general 
it  is  not  so  much  the  fear  of  the  danger,,  as  the 
novelty  of  the  sensation,  that  strikes  so  forcibly^ 
when  the  effect  of  the  slight^t  earthquake  4s 
felt  for  the  first  time. 

From  our  infancy,  the  idea  of  certain  con- 
trasts fixes  itself  in  our  minds :  water  appears 
to  us  an  element  that  moves ;  earth,  a  motion- 
less and  inert  mass.  These  ideas  are  the  effect 
of  daily  experience;  they  are  connected  with 
every  thing  that  is  transmitted  to.  us  by  the 
senses.  When  a  shock  is  felt,  when  thie  earth 
is  shaken  on  it's  old  foundations,  which  we  had 
deemed  so  stable,  one  iniMant  is  sufficient  to 
destroy  long  illusions.  It  is  like  awakening 
from  a  dream ;  but  a  painful  awakening.  We 
feel,  that  we  have  been  deceived  by  the  aj^a- 
rent  calm  of  nature;  we  become  attentive  to 
tike  least  noise ;  we  mistrust  for  the  first  time  a 
Boil^  on  which  we  had  so  long  placed  our  feet 
with  confidence.  If  the  shocks  be  repeatied, 
if  they  become  firequent  during  several  succes- 
sive days,  the  uncertainty  quickly  disappears. 
In  1784,  the  inhabitants  of  Mexico  were  accus* 
roil.  HI.  r    . 


%omtd  to  he»  the  »tbiwder  roH  lieneath  their 
feet*,  as  H  16  heardiiy  us  in  Hhearegian  of  ihe 
/oliMids.  Cokdfide&oe  easily  iSpriDgs  onp  lu  (the 
kninaai  ^rmat,  and  <we  end  4>y  aoeustoming 
-^onrflcAines  ^m  the  ooast  of  Pern  to  .the  nmdnlir 
tions  Qf  the  ground,  Ukelhe  sailor  to  the  tots- 
ing8  of  -tbeahip,  caused  by  the  waatkat  of  the 

ilbe  earthquake  of  the  -4kh  of  November  afk 

|>eaced  to  ine,  ^ohaive  had  a  senabte  dnfkienoe 

on  the   magnetical  phenomena.      In  a  short 

•time  aftsr  my  artlral  on  the  coasts  of  dunana, 

I  had  found  the  dip  of  the  needle  43*53*  «f  thb 

centesimal  idivision.      Some  ^iays  before  Hie 

eaisthqus&es,  i  was  4iocupied  very  aBsiduowdy 

in  ^rerifpng  this  result.    The  governor  of  Ob- 

mana,  who  was  in  possession  of  several  fidenti- 

Ac  boolcB,  rhad  lent  me  the  interesting  Tratad^ 

de  NoDegmewn  4>f  Mendoosa.    I  was  struck  wi& 

the  assenlion  ?lihere  made  ^y ''  that  the  monthly 

Badfhorary  ftnctnation  of  the  dip  of  (the  needle 

Is  greater  than  Aat^of  ihe  magneilne  vanatMnu" 

A  semes  of  iobserrstions,  wiiieh  i  had  made  in 

1798,  oonjeinlly  irith  Khe  Chevalier  Bovda  «t 

Paris,  and  afteinrouds  by  myself  at  Marseilles 

and  Madirid,  toonvinced  me/  that  the  4iursid 

variatjons  jcoidd  not  be  perceived  in  the  ^best 

t  Vol.  ii,.p.  72. 


I^lipfniig  <50iDpasse8;  Uiat>  if  they  exist  (as  we 
firafit  8ftppo8e)  thej  do  not  exceed  eight  or  ten 
mitmus* ;  and  that  the  feir  more  conmderable 
homry  changes,  mentioned  by  different  an- 
thors,  should  be  attributed  to  the  imperfect 
k^dfing  of  the  instrament  In  spite  of  these 
#ell  branded  doubts,  I  did  not  heititate  on  tJbe 
'first  of  Novembtf,  to  place  Borda's  great  dip 
fnng  apparaUis  im  a  spot  veil  caloulated  for 
delicate  experiments  of  this  natore*  The  dip 
was  invariably  43*65\  This  quantity  was  the 
Mean  of  many  observations  made  with  the  greair 
Mt  care.  On  tiie  7th  of  November^  three  days 
•Aer  the  violent  sfaooks  of  the  earthquake,  I  reii- 
tMffiMAenOed  the  aame  scries  of  observations^  aid 
was  acAonidied  to  find,  that  the  dip  became 
4e8S%y  90ceate8in»lnJiinte&  ItwasnosMmi 
Unm  42*76^  I  thongbt,  that  perhaps  it  would 
again  augment,  and  netnm  progiwsively  to  it's 
first  state ;  tot  i  was  disappointed  in  my  ex* 
f>eclall30n«  A  twdivemonlii  after,  on  tny  retwm 
from^beOrooaeko,  I  giill  fonnd  the  dip  of  the 
magnetic  needle  at  Cumana  to  be  42*80''; 
tiiongh  the  iittensky  of  the  magnetic  finroes  had 
remsuned  the  same  before  and  after  the  earth-' 


*  The  aniitiKl ckftfiges  tff  liie  nuipMlic'dtp  afipear  in  oar 
climateB  to  be  from  fonr  to  fire  minotes ;  bot^  aeoaidiiig  to 
!*B  analogy  «r  the  Miy  and  annnal  cbMigai  of  Ae  wwAtkm, 
<ine  ncenot  ladiipmAlar  obKged  to  iidnnt»  tbarthji  dijl/ 
«hangea  ajoorhtt  cMNnkUvaUe  than  :lbe  aiuina|. 
y2 
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quake.  This  was  expressed  by  229  oscillatioai 
in  10  minutes  of  time^  when  at  Madrid  it  was 
240,  at  Paris  245.  On  the  7th  of  November  I 
ascertained  the  magnetic  variation;  which  I 
found  to  be  4*  13^  50"'  east.  I  had  found  it 
before  the  earthquake,  at  different  hours  of  the 
day,  from  five  to  six  minutes  greater  and  less. 
Ti^  horary  variations  conceal  the  effects  of 
changes  in  the  variation,  when  these  are  not 
very  considerable. 

Reflecting  on  the  whole  of  these  magnetical 
phenomena^,  I  am  not  aware  of  any  cause  of 
error,  that  could  have  changed  the  result  of 
my  observations  of  the  dip,  made  before  the  4th 
of  November.  I  employed  the  same  precau* 
tions,  I  did.  not  change  the  place  of  the  instru- 
ment^, and  I  noted  in  my  journal  the  parti- 
cukirs  of  each  observation.  It  is  indeed  very 
remarkable,  th^t  the  needle  kept  with  the  great- 
est care  in  oiled  paper^  after  a  journey  of  seven 
hundred  leagues,  on  our  return  to  Guyana 
gave,  on  taking  a  mean  of  fifteen  observatkins^ 

<^  On  the  2Btli  of  Angost,  1799,  dip  toward  the  east, 
42*97*;  toward  the  west,  44*10<».  On  the  first  of  Nor., 
east  43*10'' ;  west  44*20^  On  the  7th  of  Nov.,  east  42*16'' ; 
west  43*35''.  On  the  6th  of  September,  1800,  east  42'20« ; 
west  48*40*. 

t  Mr*  Gay.Lussac  and  myself  foand  in  1805,  changing 
the  poles  in  each  place,  at  Milan  66"^  46'  in  th^  town,  and  in 
t  field  near  the  town,  66*"  30^^  of  the  old  dirision. 
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the  same  dip^  within  five  centesimal  minutes^ 
as  immediately  after  the  earthquake.  I  did 
not  indeed  change  the  poles  of  the  magnet,  at 
each  observation,  as  I  have  done  since  in  a 
long  smes  of  dips  determined  conjointly  with 
Mr.  Gay*Lns8ac,  in  1805,  and  1806,  in  France, 
Italy,  Switzerland,  and  Germany;  and  as  the 
astronomers  did  constantly  in  Captain  Cook's 
second  Voyage.  This  operation  is  long  and  de- 
licate, when  we  are  almost  always  obliged  to 
make  our  observations  in  the  open  air.  On 
leaving  Europe,  the  Chevalier  Borda  advised 
me  to  deprive  the  needle  of  it's  magnetic  power 
only  after  certain  intervals,  and  to  take  note 
of  the  differences.  These  differences  did  not 
amount,  in  the  esqieriments  made  with  Mr.  Le- 
noir at  Paris,  to  more  than  12  minutes ;  and  at 
Mexico,  in  different  trials,  to  8,  15,  6,.  and  1& 
minutes:  the  needle  too,  which  was  of  well* 
tempered  steel,  retained  it's  full  polish  ^urii^g 
five  years.  Besides,  in  the  phenomenon  of  which 
we  are  treating,  the  question  relates  only  to  a 
change  of  apparent  dip,  not  to  an  absolute  quan* 
tily.  ^Not  having  touched  the  needle;  I  do  not 
see  the  probability  of  aa  error  of  a  centesimal 
d^n^ee. 

It  is  well  known  that  the  shock,  in  modifying 
the  position  of  the  particles  of  iron,  cobalt,  w 
nickel,  modifies  also  their  magnetic  properties; 
that  it  is  capable  of  giving  polarity,  and  some- 
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timee  even  of  changing'  the  poles.  When  I  de- 
scribed themagnetio  axes  of  a  great  mountain 
of  polarized  serpentine,  situate  oa  the  north  of 
Baireuth,  in  Franconia,  Mr.  lichtenberg,  the 
celebrated  naturalist  of  Gottmgen;  eonjeetured, 
that  these  axes  might  possibly  be  the  eSect  4d 
earthquakes,  which,  in  the  great  catastpopbe  of 
our  planet,  had  acted  for  a  long  Hme  in  tha 
same  direelion.  We  know,  by  the  recent  eK-» 
periments  of  Mr.  HaQy,  that^  if  heat  dinjittidi 
the  magnetic  eharge,  it  can  alto  sometimes  gim 
eeriain  substances*,  in  which  iron  is  oombined 
wilii  other  principles,  the  power  of  bang  at^ 
Craoted  by  the  magnet.  We  may  thereby  oon^ 
eare,  to  a  oertun  point,  how  earthquakes  and 
vokaidc  agents,  by  the  ehapges  they  prodnoa 
m  the  interior  of  the  gl<4>e,  at  great  depthi^ 
may  modify  the  magnetic  phenomena,  which 
%e  observe  ait  it's  surfaoe.  I  shall  not  insist  oa 
such  vague  oonjectures,  but  shall  confine  my-* 
self  to  the  dmple  observation,  that>  at  the  pe* 
riods  when  we  felt  sueh  violent  and  freqnenil 
shocks  in  the  CordHleras  of  Quito,  and  w  the 
eoast  of  Peru,  we  were  never  able  to  discover 
any  accidental  variation  in  the  magnetic  dip. 
It  is  true,  that  the  analogous  changes,  produoed 
by  the  aurora-boreaUs  in  the  variation  of  the 
fttfedle,  Mke  those  wfaioh  I  have  hnagined  )  ra» 

^  For  AXttD|^»  toljfJivn^Qd  iipn  aii4  fUTMsiiM  pyritoa 
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iiMtnkei  ia<  die  iiiteHiijf  of  tibe  fbrws^  amvob*-^ 
MTvecb  oniy  froia  tknfi  ta  tune;  they  are  also* 
tmomltaa^  and  oease^with  the  dnnition  of  the 
phenoraoDit. 

the  reddish:  i^apoar^.xiihBshi  spnodi  a  misti  over 
the  hoiiison.  a  little  befonrthe  settings  of  Hie  Sinv 
had  ceased  sinoe  the  7tii)  ofi  Nowmben  The 
abnaBptteos  oebiuniedl  to  itfa  former  puiJty^.  and/ 
the  vainlt  of  the  sides  appeared)  at  the*  zenith'  of 
that  deep  blue  tint^  which  is  peculiar,  to  oU- 
nutes  where  the  heat^.  the  ligfall,.  and  ^  gneaf 
e^foalityof  eleetric  ahaigjaseemiat  onoe to com4- 
hine  to  prooiote  the  most  perftct  dissolution'.  o# 
waiter  in.the.aiD.  Lobsewed^  on  the.  night  <rf* 
the,  7<h^.  the  immarsiQUi  of  the  second  sateUit^. 
<£  Jupiter*.  The  beUs<  of  the  planet  were? 
9om  dislittcfa  thei^  I  had»  eim  sosui  them,  tte^ 
fiire^. 

B  poseedi  a;  panb  ofi  the  night  in  compare 
ii^  the*  infiensity/  of*  thcr  light:  end^tedi  hy:  tfae* 
beauti&d  stai*s,  tfaah  shine  in  the.^  aauthfim  sky. 
I  pumued  this  task  oarefiillf.  at  aea».  andi  dum 
ipg  my  abode*  afa  Itamai.  ati  Guayaquil,  ami  all 
^eiuco,  iui  both  hemispheres.  Near,  half;  a 
Qontujy  hasi  elapsed,,  sihcfr  I^*  GaiUeextfuinal 


*  I  obserred  it  at  llh  25'  6^^  mean  time,  whence  oo  com* 
paring  my  obsenratipn  with  those  of  Vivian  and  Maraeilles, 
the  long,  of  Camana  oomea  oat  4?  26'  C'^  (Ohi.  Aat^  vol.  i^ 
p.  79.) 
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this  region  of  the  sky,  which  is  invisible  in  Eu-- 
rope«      The  stars  near  the  south  pole  are  ob*  , 
served  in  general  with  so  little  perseverance 
and  assiduity,  that  the  greatest  changes  may 
take  place  in  the  intensity  of  their  lights  and 
their  own  motion,  mthout  astronomers  having 
the  slightest  knowledge  of  them.     I  think  I 
have  remarked  changes  of  this  kind  in  the  con« 
stellation  of  the  Crane;  and  in  that  of  the  Ship 
,Argo.    I  compared  at  first  with  the  naked  eye 
the  stars  which  are  not  very  distant  fit^m  each 
other,  in  order  to  class  them  according  to  the 
method  pointed  out  by  Mr.  Herschell  *',  in  a 
paper  read  to  the  Royal  Society  of  London  in 
1796.    I  afterwards  employed  diaphragms  di- 
minishing the  aperture  of  the  telescope,  and  ^ 
coloured  and  colourless  glasses  placed  before 
the  eye-glass ;  and  more  particularly  an  instru- 
ment of  reflexion  calculated  to  bring  at  the 
same  time  two  stars  into  the  field  of  the  teles- 
cope, after  having  equalized  their  light  by  re- 
ceiving it  with  more  or  fewer  rays  at  pleasure, 
reflected  by  the  quicksilvered  part  of  the  mirror* 
I  admit,  that  all  these  photometric  processes 
are  not  of  great  precision ;  but  I  believe,  that 
the  last,  which  perhaps  had  never  before  been 

•  PhiL  Trans,  for  1796,  p.  163.  (Compare  also  Pigott 
and  Goodrich  in  the  Trans.,  vol.  kxv,  Part  1..  p.  127,  16^ 
tod  vol  Ixxvi,  Part  1,  p»  197.) 
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employed,  might  be  rendered  nearly  exact,  by 
adding  a  scale  of  equal  parte  to  the  moveable 
frame  of  the  telescope  of  the  sextaint.  It  was 
by  taking  the  mean  of  a  great  number  of  valua- 
tions, that  I  saw  the  relative  intensity  of  the 
light  of  the  great  stars  deci*ease  in  the  following 
manner:  Sirius,  Canopus,  «  Centauri,  Acber- 
jier,  Centauri,  Fomalhaut,  Rigel,  Procyon, 
Betelgueuse,  c  of  the  Great  Dog,  i  of  the  Great 
Dog,  a  of  the  Crane,  «  of  the  Peacock.  These 
experiments  of  which  I  have  published  else- 
where the  numerical  results  **,  will  become  more 
interesting,  when  travellers  shall  have  deter* 
mined  afresh,  at  intervals  of  forty  or  fifty  year^, 
some  of  those  changes,  which  the  celestial  bo- 
dies seem  to  experience,  either  at  thdr  surface^ 
or  In  their  distances  from  our  planetary  sys- 
tem* 

When  we  have  observed  for  a  long  time  with 
the  same  instruments,  in  our  northern  cli- 
mates, and  under  the  torrid  zone,  we  are  sur- 
prised at  the  effect  produced  in  the  latter  by  the 
transparency  of  the  £ur^  and  the  less  extinction 
of  light,  on  the  clearness  with  which  the  double 
stars,  the  satellites  <tf  Jupiter,  or  certain  nebulae 
present  themselves.  Beneath  a  sky  equally  se- 
rene in  appearance,  it  would  seem  as  if  more 

*  8eo  note  C  at  the  end  of  tUs  Tolumt,  aod  my  Astroo. 
Okf.,  vol.  i,  p.  71. 


pcffeet  iBBtraiMnU  wen  tfafliDytd;  w 
mere  tfstiiiei  and  w«tt  defined  do  th^  objeett. 
appear  between  the  tropics.  It  eannot  be 
doubted^  that  aft  tlie  peried  when  e(|Qiiiarial 
America  shnll  become  the  centre  of  a  great  el- 
vS^aHiois  physical  astrcMoooiy  wiH  make  int- 
menseimppovements,  in*  propertioa  as  thesfaaeai 
\fM  be  exploved  vilh  exeeUent  glasses,  in  lim. 
dry  and  bvmng  climates  of  Cumana^  Coro^ 
mid  the  Ishind  of  Mapgaretta.  I  fhoi  vuA.  here 
mcBlioa  fte  ridge  of  the  ek>rdilleras^  beeaoea^ 
wUh  the  exeepdon  of  some  bigh  and  nearly  hoF* 
reft  plains  in  Mexico*  and  Pera^  the  Tery  db- 
vtMA  !ekble4a.odB,  in  which  the  haremetric- 
pressweis  fitom^ten  toitwelTe  mches^llesatiiaa 
ai;  the  level  of  the  seai,  possess  a  &^y  smd  es* 
treoidy  variaMe  elknate.  A  great  pttreness  of 
the  atmosphere^  such  as  prevails  constantly  in. 
the  low  regions  duribg  Htnedcy  season,  cmnpcn- 

tha^  swaoiwd  tbo  yolcwiOkor  Cotppaju*  bettween  the  fcimot 
Paii3^cke  and  Pivnauix^u.;  the  plaint  qC  ChasoloD^  on  the! 
declivitjr  of  Antisaoa ;  and  on  Chimboraao  the  plain  above 
the  Black  Lake^  in  Pertivian  Tinutcocha.  According  to  the 
fbrmulsD  of  LaMkamqut  &Us9tt  olf  JLaplace^  tile  extioeiiei^ 
of  fight  at  die  dlevAtiea  off  these  plaioe  i«90M;  ati  tk^teti^ofi 
eUmboravo^  9980:  %t  the  top  of  the  higbeet  moimlUuiv  of 
the  Himalaya  (supposing  it  with  Mr.  Weld  4013  toises 
high)  9087;  whilst  at  the  level  of  the  ocean  the  extinction 
of  light  is  lOOOO.  (See  toy  Table  of  the  Geography  of 
Plants,  1806.) 
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antes  the  tikct  of  Ae  W^  of  tlie  spot,  and 
tjbe  thimoeas  of  th«  w%  on  tbe  t^Ie4a«ida*  Tte 
«tov9^tad  9imta  of  the  nimoi^hefe^  when  Xhsy 
onv^p  th«  n4g^  of  q^owitsttiu),  csyevi^co  rtr 
I»d  changes  » tlNiF  tmmviMeiiejp^ 

The  night  of  tho  Uth  <^  NoiremW  wm  qoqI 
Md  exireradly  heavtifiil*.  Tomrard  tbft  moni*^ 
lag,  from  half  aftw  two,  tho  moit  oK^PMfdwarjr 
huninoBfi  meteors  were  seen  toward  the  cnMu 
Mr.  Bonpland^  who  had  risen  to  oi^^  the 
freshMfli  of  the  air  in  thegaUery^  perceived 
them  irst*  Thousands  of  bolides  aad  &IU119 
stars  sueeeedsd  eaeh  ofther  dnring  four  hcmis^ 
l%eir  dlrectioB  was  veiy  regularly  from  north 
to  south.  They  fiUed  a  ^pAce  in  the  sky  e«-^ 
tending  from  the  true  ess*.  3£h  toward  the 
north  and  south.  In  an  ampMtude  of  60*  tbo> 
meteors  were  seen  to  rise  above  the  h(»izoii 
at  K  N.  £»  and  at  E.^  deseribe  arcs  more  or 
less  extended^  and  fidl  toward  the  south/ after 
having  followed  the  direetion  of  the  meridian  ^. 
Some  of  them  attained  a  height  .of  40^,  and 
all  exceeded  25''  or  aO^  There  was  very  littl<i 
wind  in  the  law  reg^ns  of  the  atmosphere 

•  Cant  Them,  at  XI  »t  night,  ai-8^.  Hygr.  82*.  N<^ 
^inkling  of  the  stars  above  10*  of  elevation. 

t  This  uniform  direction  struck  also  several  inhabitants 
of  Nueva  Barcelona,  who  mentioned  it  to  us  at  our  return 
from  the  Oroonoko,  without  our  havipg  spoken  to  thcia  of 
the  obseryation^  at  Cuniana. 
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and  this  blew  from  the  east.  No  trace  of 
clouds  was  to  be  seen.  Mr.  Bonpland  relates/ 
that^  from  the  beginning  of  the  phenomenon^ 
there  was  not  a  space  in  the  firmament  equal 
in  extent  to  three  diameters  of  the  moon^  that 
was  not  fiUed  at  every  instant  with  bolides  and 
falling  stars.  The  first  were  fewer  in  number^ 
but  as  they  were  seen  of  different  sizes^  it  was 
impossible  to  fix  the  limit  between  these  two 
classes  of  phenomena.  All  these  meteors  left 
luminous  traces  from  five  to  ten  degrees  in 
length,  as  often  happens  in  the  equinoctial 
regions  *.  The  phosphorescence  of  these  traces, 
or  luminous  bands,  lasted  seven  or  eight  se- 
conds. Many  of  the  falling  stars  had  a  very 
distinct  nucleus,  as  large  as  the  disk  of  Jupiter^ 
from  which  darted  sparks  of  vivid  light.  The 
bolides  seemed  to  burst  as  by  explosion ;  but 
the  largest,  those  from  V  to  1*  15''  in  diameter, 
disappeared  without  scintillation;  leaving  be- 
hind them  phosphorescent  bands  (trabes)  ex- 
ceeding in  breadth  fifteen  or  twenty  minutes. 
The  light  of  these  meteors  was  white,  and 
not  reddish,  which  must  be  attributed,  no  doubt, 
to  the  absence  of  vapours,  and  the  extreme 
transparency  of  the  air.  For  the  same  reason, 
under  the  tropics,  the  stars  of  the  first  magni- 
tude have  at  their  rising  a  light  evidently  whit- 
er than  in  Europe. 

*  See  vol.  i,  p.  75. 
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Almost  all  the  inhabitants  of  Camana  were 
witnesses  of  this  phenomenon^  because  tb^ 
leave  thdr  houses  before  four  o^clock,  to  attend 
the  first  morning  mass.  They  did  not  behold 
these  bolides  with  indifference;  the  oldest 
among  tiiem  remembered,  that  the  great  earth- 
quakes  of  1766  were  preceded*  by  similar  phe- 
jiomena.  The  Guaiqueries  in  the  Indian  sub- 
iirb  came  out  and  asserted,  ^^that  the  fir^^ 
work  had  b^fun  at  one  o^clock ;  and  that  as 
they  returned  from  fishing  in  the  Gulf,  they 
had  already  perceived  very  small  falling  stars 
toward  the  east."*  They  affirmed  at  the  same 
lame,  that  igneous  meteors  were  extremely  rare 
on  those  coasts  after  two  in  the  morning. 

The  phenomcAon  ceased  by  degrees  after 
four  p^clock,  and  the  bolides  and  falling  stars 
became  less  frequent ;  but  we  still  distinguish- 
ed some  toward  the  north  east  by  their  whitish 
lights  and  the  rapidity  of  their  movement,  a  quar- 
ter of  an  hour  after  sunrise.  This  circumstance 
will  appear  less  extraordinary,  when  I  bring  to 
the  reader's  recollection,  tiiat  in  full  daylight,  in 
1788,  the  interior  of  the  houses  in  the  town 
of  Popayan  were  brightly  illuminated  by  an 
aerolite  of  immense  magnitude.  It  passed  over 
the  town,  when  the  sun  was  shining  clearly, 
about  one  o^clock.    Mr.  Bonpland  and  myself/ 

^  S«e  ToL  ii,  p.  216. 
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d«Hrfaig  ottr  second  raridence  at  CumaM^  bftef 
having  oteerved)  <m  the  36th  of  S^Vjembcsv 
1^00,  the  immersion  of  the  Arst  satellite  ^J«h 
Ipitar*)  sueoeeded  in  seeing  the  planet  dicKimft^ 
\y  with  the  naked  eye^  eighteen  minutes  afttof 
the  disk  <tf  the  «nn  had  appeared  in  the  ht^ 
2Dn>  There  was  a  very  ttl%ht  vaponr  in  tht 
eaM^  bnt  Jupiter  appeared  on  an  azure  i4f^ 
These  fMU  prove  the  extreme  purity  and  tra^os^ 
parency  of  the  atmosphere  under  the  tor<snA 
tone.  The  mass  of  di^ed  light  is  so  mtt^ 
less,  as  the  vapours  are  more  petfeotly  d{ssdlve4. 
The  same  eause^  that  weakens  the  difiusion  ilf 
Ate  fiolar  light,  diminishes  the  extinction  of  thatt 
which  emanates  either  from  a  hoUs^  JupiteP, 
er  the  moon  seen  on  the  second  day  after  hei: 
eonjunction. 

The  day  of  the  12th  of  November  was  ex* 
taremely  hot,  and  the  hygrometer  indicated  a 
very  conBiderable  dryness  for  those  climates  ^f- 
The  reddish  vapour  clouded  the  horisson  anew^ 
and  rose  to  the  height  of  14*.  This  was  the 
last  Ume  it  appeared  Hm  year;  and  I  must 

^  I  DbMfted  it  at  61i  10^  B^^  mean  time :  loog.  <^  Oa» 
mum,  dedaoed  from  the  tables  of  Ddambre,  4^  2^  67"^ 
J(,AmU  Ob.,  Vol.  i,  p.  80). 

t  At  nine  in  the  morning,  cent,  therm.  26*2** ;  hygr.  66*4'. 
At  one,  therm.  20*;  hygr.  81*.  The  scale  of  Saassnre^i 
hygr.  IB  always  meant,  when  the  contrary  is  not  expressly 
mentioiied. 
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ken  Dbserre,  tiist  it  is  no  Ins  ntre  under  tlw 
fine  fkj  of  Cuaaaiay  «haa  it  is  ^ommoii  «ft 
Aoap«ko,  oa  the  wmem  coMt  of  Mexico. 

He  iwearehefi  of  Mr  Chladai  havii^  mm- 
^giilafiy  filed  die  altentkHi  of  the  acienttfic  world 
mpon  the  bolides  and  falling  slam  at  my  depcov 
tane  liMn  Europe,  we  did  nol  Mf^eet,  durini^ 
the  cDUMe  of  oor  jouney  from  Cairaecas  16 
th^  lUo  Ni^ro,  to  inqmre  every  wbere,  whether 
tile  liieteon}  of  the  12th  of  Norember  had  beea 
pwoerred.  In  a  sayage  counliy,  where  the 
greater  number  of  the  inhabitants  sleqi  out  in 
the  air,  no  extraordinary  a  phenomenon  could 
not  fidi  to  be  remai^ed^  except  when  ccmceakd 
by  clouds  from  the  eye  of  obearation.  The 
Capuchin  missionary  at  San  Fernando  de  Api»>^ 
ra^,  a  village  ntuate  amid  the  savannahs  of 
tiie  province  of  Varinaa ;  the  Franciscan  monhi 
Rationed  near  the  cataracts  of  the  Oroonoko 
and  at  Maroafy  on  the  banks  of  the  Bio  No» 
gro;  had  seen  numberiess  fidling  stars  and  bo* 
lides  illnmine  the  vauh  of  Heaven.  Maron 
is  south-west  of  Gumana,  at  one  hundred  and 
seventy  four  leagues  distance.  All  these  ob* 
servers  compared  the  phenomenon  to  a  beau- 
tiful firework,  which  had  lasted  from  three  till 
SIX  in  the  morning.  Some  of  the  monks  had. 
marked  the  day  upon  their  ritual ;  others  had 

•  Lat  V  63^  12" ;  long.  70*  20'- 

t  Lat  2'  4a'  a«  ;  kwg.  70*  21'.        *  ♦ 
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noted  it  by  the  nearest  festivals  of  the  Churek 
Unfortunately  none  of  them  could  recoHect 
the  direction  of  the  meteors^  or  their  apparent 
height  From  the  position  of  the  mountains 
and  thick  forests,  which  surround  the  Missions 
of  the  Cataracts  and  the  little  village  of  Maroa, 
I  presume  that  the  bolides  were  still  visible  at 
20*"  above  the  horizcm.  On  my  arrival  at  the 
southern  extremity  of  Spanish  Guiana,  at  the 
little  fort  of  San  Carlos,  I  found  some  Portu- 
gueze,  who.  had  gone  up  the  Rio  Negro  fix)m 
the  Mission  of  St.  Joseph  of  the  Mariyitains ; 
who  assured  me,  that  in  that  part  of  Brazil  the 
phenomenon  had  been  perceived,  at  least  as 
fer  as  San  Gabriel  das  Cachoeiras,  consequently 
as  &r  as  the  equator  itself*. 

I  was  powerfully  struck  at  the  immense 
height,  which  these  bolides  must  have  attained, 
to  have  been  visible  at  the  same  time  at  Cu- 
jnana,  and  on  the  frontiers  of  Brazil,  in  a  line 
of  two  hundred  and  thirty  leagues  in  length. 
But  what  was  my  astonishment,  when,  at  my 
return  to  Europe,  I  learnt,  that  the  same 
phenomenon  had   been  perceived  on  an  ex- 

♦  A  little  to  the  north-west  of  San  Antonio  de  CasUn- 
heiro.  I  did  not  find  any  persons,  who  had  observed  thit 
meteor,  at  Santa  Fe  de  Bogota,  at  Popayan,  or  in  the  south- 
em  hemisphere  at  Quito  and  Peru.  Perhaps  the  state  of 
th«  atmosphere,,  so  changeable  in  these  western  regions, 
il)oV  prevented  any  ohservalion. 
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l^nt  of  the  globe  of  64<*  of  latitude,  aiid9P  itf 
longitude;  at  the  equator,  in  South  America, 
bt  Labrador,  and  in  Germany !  I  found  acci- 
dentally during  my  passage  from  Philaddphia 
toBourdeaux  (in  the  Memoirs  oftbe  Pennsyl- 
vanian  Society)  the  corresponding  observation 
of  Mr.  Ellicot    (laL  30°  420;   and  upon  my 
return  {h>m  Naples*  to  Berlin,  I  read  the  ac- 
^  count  of  the  Moravian  Missionaries  among  the 
EsMmoes,  in  the  Bibliothek  of  Gottingen.    Se- 
veral philosc^hers  *  had  already  discussed  at 
this  period  the  coincidence  of  the  observations 
in  the  Noith  with  those  at  Cumana,  which  Mr. 
Bonpland  and  I  had  published  in  1800. 

The  following  is  a  succinct  enumeration  of 
&cts :  1st.  the  fiery  meteors  were  seen  in  the 
east,  and  the  east-north^-east^  to  40""  of  elevation^ 
from  ^  to  e^^at  Cumana  (lat  10"*  27^  52^  long. 
66*  3O0 ;  at  Porto  Cabello  (lat.  10"  ^  62^',  long: 
67^  5') ;  and  on  the  frontiers  of  Bra^il^  nea^f 
the  equator,  in  the  longitude  of  70*  west  of  the 
meridian  of  Paris.  2nd.  In  French  GuianA 
(lat  4""  56",  long.  54''  35'),  ''  the  northern  part 
of  the  sky  was  seen  all  on  fire.  Innumerable 
ihlfing  stars  traversed  the  heavens  during  an 
hour  an4  a  half,  and  diffused  so  vivid  a  lights 

*  Messivde  Hardenberg,  Batter^  and  Boeckmaoo,  ia  Oil* 
berfi  Annals,  toL  vi,  p«  191;  toL  xiii,  p.  255 ;  toL  xir,  p. 
116;  vol.  zv,  p.  107.  (Voigt.,  Mag.  der  Naturhmde,  Ton. 
ix,p.468. 
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that  those  meteors  might  be  compared  to  the 
blazing  sheaves  shot  out  from  a  firework*** 
The  knowkdge  of  this  fsuet  resits  upou  highly 
respectable  testimooy,  that  of  the  Count  of  Mar- 
boifi^  at  that  time  transported  to  Cayenne^  a 
Tictim  U>  his  love  of  justice  and  of  rational, 
C(»istitutional  liberty.  Sd.  Mr.  EUicot^  astro- 
nomer to  the  United  .States,  having  terminated 
his  trigonometrio  opeisitioiis  for  tl^e  rectifica- 
tion of  the  limits  on  the  Ohio,  being  on  the 
12th  of  November  in  the  <7ulf  of  Florida,  in 
the  latsttide  of  25^  aaid  k>ngitude  SV  50'*,  saw 
in  all  parts  of  the  sky,  "  as  many  meteorg  as 
stars,  moving  in  all  directions. :  soo^^e  appeared 
to  £aJl  perpendicularly ;  aad  it  .was  expected 
every  minute  that  they  would  .drop  into  the 
vessel.'"  The  same,  phenomenon  was  perceived 
upon  the  American  continent  as  far  as  the 
latitude  of  30"  42'.  4th.  In  Labrador,  at  Nain 
(hLt.56'd50  and  Hofientlial  (lat  58^0;  19 
Greenland,  at  lichtenau  (tet.  6V  5')  and  at 
NBwHerrenhiit(lat,  64°  14^  long,  52"  2O0;  the 
Eddmoes  wiere  frigbtened  at  tbie.  enormouf 
quantity  of  bolides,  that  fieU  dumg  twiliight 
toward  ail  points  of  the  fimajnenl;,  and  "  seniji 
^which  were  a  foot  broad,''  6th*  InGewnanyj 
Mr.  Zeissing,  Vicar  of  Itterstadt,  near.  Weimar 
(lat  60*  59',  long.  9*  1'  east),  perceived,  on  the 

*  PhiL  Trans,  of  the  American  Soc.  1804,  toL  yi^  p.  29. 
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l2th  of  November,  between  the  hours  of  t&x  aand 
seven  in  the  tnoraing,  when  it  was  hoif  after 
two  at  Cttmana,  some  fiiUing  stars  which  irtied 
a  very  wMte  light.  '^  Soon  after,  towapd  ^Xbe 
south  and  south-west  lumimms  rays  appeared 
frofli  ioHT  to  six  feet  lotig;  they  were  reddish, 
and  resembled  the  luminous  traek  of  a  sky^ 
rocket.  During  the  morning  twilight  betwe^ 
the  hours  of  seven  and  eighty  4he  south-west 
part  of  the  sky  was.  seen  from  \ime  to  time 
strongly  iUumiiiated  by  white  lightning,  whibh 
ran  in  serpentine  lines  afeng  the  borizon.  A% 
night  the  cold  increased,  and  tiie  bniromete# 
had  risen."^  It  is  very  probidbH  that  the  ine^ 
teor  might  have  been  observed  nM^e  to  the 
east,  in  Poland  and  in  Russia*.  If  Mr.  Rittef 
had  not  taken  a  partiealar  «ceoont  of  them 
from  the  Vicar  of  Ittei«tadt^i  papers,  we  shosld 
have  supposed,  that  the  boides  had  not  been 
visible  beyond  the  Mndfts  of  the  New  •Cd^iti^ 
aent. 

The  distance  from  Weimar  to  die  Rio  Negro 
is  1600  sea  leagues;  and  from  Rio  Negro  to 
Herrenhut  in  Greenland,  1300  leagues.    Admit- 

*  At  Parifl  and  Ltmdon  fbe  akj  Was  closdj*  At  Cark* 
ruh  Mr.  Backmana  saw  before  da;wo  iigl^iiiiig  at  Che  saaie 
time  ia  the  north-west  and  south-east.  .  On  the  ISth  of 
November  a  partiealar  glare  of  light  was  seen. at  the  same 
|>laee  in  the  soath-east  (On  the  bolides  seen  a£  HoT,^  see 
Hel/recii,  Fichf.,  toL  ii,  p.  205.) 
2    2 
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ting  that  the  same  fiery  meteors  were  6een  at 
points  so  distant  from  each  other,  we  must  also 
admit,    that    their   height  was  at   least  411 
leagues.     Near  Weimar,  the  appearanee  like 
sky-rockets  was  seen  in  the  south,  and  sout^ 
east;  at  Cumana,  in  the  east,  and  easUnorth^ 
^ast.    We  may  therefore  conclude,  that  num- 
berless aerolites  must  have  fitUen  into  the  sea, 
between  Africa  and  South  America,  to  the  west 
of  the  Cape-Verd  Islands.    But  since  the  direc- 
tion of  the  bolides  was  not  the  same  at  Labrador 
and  at  Cumana,  why  were  they  not  perceived  in 
the  latter  place  towards  the  north,  as  at  Cay* 
enne  ?    We  can  scarcely  be  too  cautious  on  a 
fiubject,  on  which  good  observations  made  in 
very  distant  places  are  still  wanting.     I  am 
rather  inclined  to  think,  that  the  Chayma  In* 
dians  of  Cumana  did  not  see  the  same  bolides, 
as  the  Portuguese  in  Brazil  and  the  missionaries 
in  Labrador  ;  but  at  the  same  time  it  cannot  be 
doubted,  and  this  fact  appears  to  me  very  re^ 
markable,  that  in  the  New  World,  between  the 
meridians  of  46*  and  82"*,  between  the  equator 
and  64?  north,  at  the  same  hour,  an  immense 
number  of  bolides  and  falling  stars  were  per « 
ceived ;   and  that  those    meteors   had   ev^ry 
Where  the  same  brilliancy,  throughout  a  spac^ 
of  921,000  square  leagues. 
The  scientific  men  *,  who  have  lately  made 

*  Mr.  Bensenbei^  and  Mr.  BraDdes, 
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Mich  Jaborioofl  researches  on  felling  stars  and 
tiieir  parallaxes,  coasidered  them  as  meteors 
1>ek>ngiQg  to  the  farthest  limits  of  our  atmos<- 
ph»e>  between  the.  region  of  the  AaroraBorea^ 
Us  and. that  of  the  lightest  clouds*.  Some 
hare  been  seen,  whkh  had  not  more  than  14/KN> 
tcHses,  or  about  five  leagues,  of  elevation.  The 
highest  do  not  appear  to  exceed  thirty  leagues. 
Th^  have  often  more  than  a  hundred  feet  dia-* 
^leter ;  and  their  swiftness  is  such,  that  they 
dart  in,  a  few  seconds  over  a  spao^  of  two 
leagues.  Some  of  these  have  been  measured^ 
the  direction  of  which  was  almost  perpendicu- 
larity upward,  or  forming  an  angle  pf  50*  with 
the  vertical  line.  This  extremely  remarkable 
circumstance  has  led  to  the  conclusion,  that 
falling  stars  are  not  aerolites^  which,  after  hav- 
ing hovered  a  long  time  in  space,  take  fire  on 
entering  accidentally  ipto  our  atiposphere,  and 
$dl  toward  the  Earth  f . 
.  Whatever  may  be  the  origin  of  these  lumi^ 
nous  meteors,  it  is  difl&cult  to  conceive  an  in- 
stantaneous inflammation  taking  place  in  a 

*  According  to  tbe  observatioiM  msAe  on  the  ridge  of  tlie 
^ndes,  at  2700  toises  of  elevatioaf  oa  ihent<mton$  or  li^ 
white  and  fleecy  clouds,  it  appeared  to  me,  that  their  eleva- 
$00  is  sometimes  not  less  than  6000  toises  above  the  le?el 
pf  the  coast 

,  t  Mr.CUadni^  who  at  first  looked  upon  fidling  star«  aa 
aj^rolites,  has  lateljr  abandoned  this  idea.  *; 
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region^  where  there  is  less  air  %lia&  in  tb^ 
vacuum  of  our  airpumps ;  and  where  (at  25,00(> 
toises  high)  the  mercury  in  the  barometer  would 
not  i*ise  to  (V013  of  a  line.  We  haw  aseer** 
tained  the  uniform  mixture  of  atmosj^eric  air 
to  0^003  nearly,  only  to  an  eleration  of  3000t 
toises ;  consequently  not  beyond  the  last  stra- 
tum of  fleecy '  eloiuk.  It  might  be  admitted, 
that,  in  the  irst  revolutions  of  the  globe,  gaseous 
substances,  whibh  yet  remain  unknown  to  us,, 
may  have '7«en  toward  that  region,  through 
whioi^  the  MQng  stars  pass :  but  accurate  expe^ 
rhnmAs,  made  upon  mixtures  of  gasses  which 
hare  not  tiie  same  speeific  gravity,  prove,  that 
we  cannot  admit  a  superior  stramm  of  the  at? 
mosphere  entirely  different  from  the  inferior 
strata.  Gaseous  substances  mix  and  penetrate 
each  other  with  the  least  motion ;  and  a  uni- 
formity of  their  mixture  would  have  taken  place 
in  the  lapse  of  ages*,  unless  we  suppose  i» 
them  the  effects  of  a  repulmve  action  unexam^ 
pled  in  those  substances  which  we  can  subject 
to  our  observations.  Farther,  if  we  admit  the 
existence  of  particular  aerial  fluids  in  the  inac-: 
cessible  regions  of  himinous  meteors,  falling 
stars,  bolides,   and  the  Aurora  Borealis ;   bow 

*  See  my  experiments  on  a  raixtare  of  hydrogen  and  oxy- 
gen, or  on  an  atmospheric  air  with  base  of  hydrogen,  in  a 
fVj^T  an  rerractioos  inaerled  in  my  AslifoiKObs.  Ycli^ 
p".  117—120, 
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CBU  we  conceive  why  the  whole  stratum  of  those 
ittids  does  not  at  once  tahe  fire,  but  that  the 
gaieoufi  emanations,  like  the  clouds,  occupy 
enly  limHed  spaces  ?  How  can  we  suppose  an 
eleetiieal  e^loskm  without  some  vapours  coU 
lected  together,  capable  of  e<Hitaining  unequal 
ehar^es  of  electricity,  in  air^  the  mean  tem|>e- 
ratnre  of  which  is  perhaps  25''  below  the  freezing 
point  ^  the  centigrade  thermometer,  and  the 
mreftetioti  of  which  is  so  considerable,  that 
the  compiieBgdon  of  the  electrical  shock  coald 
scarceiy  disengage  any  heat*?  These  difficttl* 
ties  woald  in  great  part  foe  removed,  if  the 
direction  of  the  motion  of  falling  stars  allowed 
us  to  consider  them  m  bodies  with  a  solid  aum 
dens,  as  cosmic  phenomena  (beionging  to  space 
beyond  the  limits  of  our  atmosphere),  and  not 
as  telbtric  phenomena  (beloflfgiag  to  our  planet 
Miy). 

Supposing  tliat  the  metews  of  Oumana  irere 
only  at  the  usual  height^  at  which  &Uing  stars 
m  geseral  move,  the  same  meteors  wr^m  seen 
above  the  horizon  in  places  more  than  ^Id 
leagues  distant  from  eaeb  other  -f  .    Now  what 

^  See  an  exfianntioi  of  4be  leat  prodace^  by  the  dBdvioai 
s^k  given  by  Mr.  Gay-Lussac,  ia  tlia  yeai*  1S05,  ki' a 
Paper  which  I  pablished  jointly  with  him  in  the  Journal  de 
Pkys,  vol.lx. 

t  It  was  this  circumstance,  that  Induced  Lambert  to  pro- 
pose the  obserration  of  faUiug  stars  for  the  determinatioa  .of 
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AD  extraprdfnaiy  ilisposition  to  incandateuM 
must  have  reigned  on  the  I2th  Novemb^r^  in 
the  higher  regions  of  the  atmosphere,  to  have 
furnished  during  four  hours  myriads  of  bolidea 
and  iullirng  stars  visible  at  the  equator,  in  Green-r 
land,  and  in  Germany ! 

.  Mr.  Benzenberg  judiciously  observes,  that  the 
same  cause,  which  renders  the  phenomenon 
more  frequent,  has  also  an  influence  on  the 
largeness  of  the  meteors,  and  the  intensity  of 
their  light  In  Europe,  the  nights  when  tiiere 
are  the  greatest  number  of  failing  stars  are 
those,  in  which  veiy  bright  ones  are  mixed  with 
very  small  ones,  Tix^periodicaJMess  of  the  phe-^ 
nomenon  augments  the  interest  which  it  exn 
cites.  There  are  months,  in  which  Mr.  Branded 
has  reckoned  in  our  temperate  2one  only  sixty- 
pr  eighty  falling  stars  in  one  night;  and  in 
other  months  their  number  has  risen  to  two 
thousand.  Whenever  one  is  observed,  which 
has  the  diameter  of  Sirius  or  of  Jupiter^  we  are 
sure  of  seeing  so  briUiant  a  n^ieteor  succeeded 
by  a  great  number  of  smaller  meteors.  If  the 
ifdling  stars  be  very  jQi-equent  during  one  night, 
it  is  very  probable,  that  this  frequency  will 
continue  during  several  weeks.  It  would  seem^ 
that  in  the  higher  re^ons  of  the  atmosphere^ 

terrestrial  longitndes.    He  ooDBidered  them  a3i  celestial  siffi 
nals  seen  at  great  distances^ 
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dear  that  extreme  limit  where  the  centrifugtil 
fivee  is  balanced  by  gravity^  there  exists  at 
vegolar  periods  a  particular  disposition  for  the 
production  of  bolides,  falling'  stars,  and  the. 
Aurora  Borealis  *«  Does  the  periodicalness  of 
this  great  phenomenon  depend  upon^the  state 
of  the  atmosphere )  or  upon  something  which 
this,  atmosphere  receives  from  without,  while ' 
the  Earth  advances  in  the  ecliptic  ?  Of  all .  this 
we  are  still  as  ignorant  as  men  were  in  the  days 
of  Anaxagoras* 

.  With  respect  to  the  falling  stars  themselves, 
it  appears  to  me  from  my  own  eiq>erience,  that 
they  are  more  frequent  in  the  equinoctial  re^^ 
gions  than  in  the  temperate  zone ;  more  fre- 
quent over  the  continents,  and  near  certain 
eoasts,  than  in  the  middle  of  the  ocean.  .  Do 
the  radiation  of  the  sur&ce  of  the  globe,  and 
tiie  electric  charge  of  the  lower  regions  of  the 
atmosphere,  which  varies  according  to  the  na^' 
ture  of  the  sml,  and  the  positions  of  the  conti- 
nents and  seas,  exert  their  influence  9S  far  as 
those  heights,  where  eternal  winter  reigns  ?  The 

*  Bitter,  on  the  periods  of  nine  or  ten  yeari  (1788, 1708, 
1807,)  in  Gilbert's  Annals,  VoLxr,  p.  212;  toLxvi,  p.  224. 
He  mak^s  a  distiQction,  like  seyeral  other  natural  philosor 
pheniy  between  the  bolides  minj^led  with  fidling  stars  and 
those  luminous  meteors,  which,  enveloped  in  yapoam  and 
amoke,  ex^ode  with  great  noise,  and  let  fall  (mostly  in  the 
day-time)  aerolites.  These  latter  certainly  do  not  belong  t« 
ffOf  atmosphere, 


total  absence  even  of  the  smallest  ckmds^  at 
certain  seasons,  or  above  some  barren  plaiiis 
destitute  of  vegetation^  seem  to  prove,  that  this 
influence  can  be  fdt  at  least  as  far  as  five  or 
six  thousand  toises  high.  A  phenomenon  anar- 
logoas  to  that  of  the  12th  of  November  was  ob^ 
served  thirty  years  before,  on  the  table-land  of 
the  Andes,  in  a  country  studded  with  volca^ 
noes.  At  the  city  of  Quito  there  was  seen  'm 
One  part  of  the  sky,  above  the  volcano  of  Cay-- 
ambo,  so  great  a  number  of  falling  stars,  that 
the  mountain  was  thought  to  be  in  fiames. 
This  singular  sight  lasted  more  than  an  houn 
The  pe<^e  assembled  in  the  plain  of  Exido, 
where  a  magnificent  view  presents  itself  of  the 
highest  summits  of  the  Cordilleras.  A  process 
sion.was  already  on  the  point  of  setting  out 
from  the  Convent  of  St^  Francis,  when  it  wals 
perceived,  that  the  blaze  on  the  horizon  was 
caused  by  fiery  meteors,  which  ran  along  the 
sides,  in  all  dircetions,  at  the  altitiide  of  twelve 
•r  thirteen  degrees. 
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CHAPTER    Xr. 

Passage  from  Cumanato  La  Guayra. — Morrtf 
of  New  Barcelona. —  Cape  Coder  a.  —  Road 
from  La  Guayra  to  Caraccas. 

On  the  16th  of  November,  at  agbt  in  the 
evening,  we  were  under  sail  to  pass  along,  the 
coast  from  Cumana  to  the  port  of  La  Goayra^ 
by  which  the  inhabitants  of  the  province  of 
Venezuela  export  the   greati^   part   of  their 
produce.    The  passage  is  only  sixty  leagues<» 
and  often  takes  only  thirty--six  or  forty  hours^ 
The  little  coasting  vessels  ai'e  &vored  at  once 
by  the  wind,  and  by  the  eurrentsy  whieb  run 
with  more  or  less  strength:  from  east  to  west, 
along  the  coasts,  of  Terra  Firma,  particulari^ 
from  Cape  P^una  to  that  of  Chichibacoa.    The^ 
roaji-  by  land  from  Cumana  to  New  Barcelona^^ 
and  thence  to  Caraccas,  is  nearly  in  the  sanie 
state  as  before  the  discovery  of  America.    Tbe 
traveller  must  contend  with  the  obstacles  of  a 
miry  country,  large  scattered  rocks,  and  the 
,  force  of  vegetatkm.    He  must  sleep  in  the  open 
air,  pass  the  vallies  of  the  Unare,  tiixe  Tuy,  and 
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the  Capaya^  and  cross  the  torrents^  which  in- 
crease rapidly  on  account  of  the  proximity  of 
the  mountmns.  To  these  obstacles  must  be 
added  the  dangers^  that  arise  from  the  extreme 
insalubrity  of  the  country,  through  which  he 
joumies.  The  very  low  lands,  between  the  sea- 
shore and  the  chain  of  hills  nearest  the  coast, 
are  extremely  unhealthy,  from  the  Bay  of  Mo- 
ehima  as  for  as  Coro.  But  the  latter  town, 
surrounded  by  an  immense  wood  of  thorny  cac- 
tuses, owes  it*s  great  salubrity,  like  Cumana,  to 
the  barrenness  of  it's  soil  and  the  absence  of 
rain. 

The  road  by  land  Is  sometimes  preferred  to 
the  passage  by  sea,  in  returning  from  Caraccas 
to  Cumana,  to  avoid  going  against  the  current. 
The  postman  from  Caraccas  is  nine  days  in  per- 
forming this  journey.  We  often  saw  persons, 
who  had  followed  him,  arrive  at  Cumana  ill  of 
nervous  and  miasmatic  fevers.  The  tree,  of 
which  the  bark*  furnishes  a  salutary  remedy 
for  those  fevers,  grows  in  the  same  vallies,  and 
upon  the  edge  of  the  same  forests,  which  send 
forth  such  dangerous  exhalations.  Mr.  Bon- 
pland  recognized  the  cuspare  among  the  veget- 
ables of  the  Gulf  of  Santa-Fe,  situate  between 
the  ports  of  Cumana  and  Barcelona.    The  sick-^ 

*  Cortex  AngoBtarae  of  oar  Dispeosatories,  tlie  bark  of 
ihp  kot^kiulia  trifoliate. 
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J^  tnveUer  repoees  faiinself  in  a  cottage,  thi 
inhabitants  of  which  are  ignorant  of  the  febri* 
iage  qualities  of  the  trees,  that  shade  the  sur- 
rounding vallies* 

Pas^ng  by  sea  from  Cumana  to  La  Guayra, 
we  intended  to  take,  up  our  abode  in  the  town 
of  Cataccas,.till  the  end  of  the  rainy  season; 
to  direct  our  course  thence  across  the  great 
plains  or  Llanos  to  the  Missions  of  the  Oroonoko; 
to  go  up  that  immense  river,  to  the  south  of  the 
cataracts,  as  &r  as  Rio  Negro  and  the  frontiem 
of  Brazil;  and  .thence  to  return  to  Cumana  by 
the  capital  of  Spanish  Guyana,  vulgarly  calledi 
on  account  of  it's  situation,  Angostura,  or  the 
Strait.  It  was  not  possible  for  us  to  fix  the 
time  it  would  require,  to  accomplish  a  tour  of 
•even  hundred  leagues,  more  than  two  thirds  of 
which  was  to  be  made  in  boats.  The  only  parte 
of  the  Oroonoko  known  on  the  coasts  are  those 
pear  it's  mouth.  No  commercial  intercourse  is 
kept  up  with  the  Missions.  All  the  country 
beyond  the  Llsmos  is  unknown  to  the  inhabit- 
ants of  Cumana  and  Caraccas.  Some  thinks 
that  the  plains  of  Calabozo,  covered  with  turf, 
Btretch  eight  hundred  leases  to  the  south, 
communicating  with  the  Steppes  or  Pampas 
of  Buenos  Ayres;  othars,  recalling  to  mind  the 
*^eat  mortality,  that  reigned  among  the  troops 
.of  Iturriaga  and  Solano,  durii^  their  expedi- 
tion to.  the  Oroonoko>  consider  the  whole  qqui^ 
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trj,  flouth  of  tlie  Cataracts  of  Atares,  ag  e& 
tremely  pemicioufi  to  health.  In  a  re^on  where 
"travelUng  is  so  uncommon,  there  seems  to  be 
a  pleasure  in  exaggerating  to  strangers  the 
difficulties  arising  from  the  climate^  the  animals, 
and  the  Indians.  We  were  yet  little  accustom- 
ed to  the  meaM  of  <ttscourag»nent  employed 
by  the  planters,  nith  a  candor  at  once  simple 
and  affectionate ;  but  we  pernsted  in  the  project 
we  had  fimoed.  We  ccndd  rely  upon  the  in- 
terest and  solicitude  of  the  governor  of  Co^ 
mana,  Don  Vicente  Emparan,  as  well  as  on 
tiie  recommendations  of  the  Franciscan  monks, 
who  are  the  real  masters  of  the  shores  of  the 
Oroonoko. 

Fortunately  for  us,  one  of  those  monks,  Juati 
Gonzales,  was  at  that  time  at  Cumana.  This 
young  monk  was  only  a  lay  brother,  but  he 
was  enlightened,  highly  intelligent,  and  full 
of  spirit  and  courage.  He  had  the  misfortune 
shortly  after  his  arrival  on  the  coast  to  displease 
Ids  superiors,  upon  the  election  of  a  new  Di- 
rector of  the  Missions  of  Piritoo,  which  is  a  pe- 
riod of  great  agitation  in  the  Convent  of  New 
Barcelona.  Tlie  victorious  party  exercised  so 
gieneral  a  retaliation,  that  the  lay  brother  could 
Bot  escape.  He  was  sent  to  Esmeralda^  the 
last  Mission  of  the  Upper  Oroonoko,  famous  for 
an  innumerable  quantity  of  noxious  insects, 
with  which  the  air  is  continually  filled.    Fray 
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Juan  GoDJiales  was  th<Mroughly  acquainted  with 
the  jbrests^  wMch  extend  from  the  cataraett 
towai^  ilie  sources  of  the  Onoonoko.    Another 
revolution  in  the  repubKcan  govermnent  of  the 
monks  hod  some  years  foefidre  again  brought 
him  back  to  the  coast,  where  he  enjoyed,  and 
with  a  just  claim,  the  esteem  of  his  superiors. 
He  confirmed  us  in  our  desire  of  examining  the 
much  disputed  bifurcation  of  the  Orooooko.  H# 
gave  us  useful  advice  for  the  preservatioD  of  <Nir 
health,  in  climates  where  he  had  himself  suffered 
k>ng  from  intermitting  fevers.    We  had  the  sa* 
tisfaction  of  findiug  Fray  Juan  Gonzales  at  New 
Barcdkma^  on  our  return  from  Rio  Negro.    In- 
tending to  go  from  the  Havattnah  to  CadiB,  he 
gbli^ngly  offered  to  take  charge  of  part  of  our 
berbals,  and  our  insects  of  the  Oroonoko ;  buC 
these  collections  were  unfortunately-  lost  with 
hiinself  in  the  Ocean.     This  exceHoit  young 
man,  who  was  strongly  ottadied  to  ns,  wad 
whose  courageous  seal  might  have  rendered 
great  services  to  the  Missions  of  his  order^  pe^ 
rished  in  a  tempest  on  the  coaat  of  Africa,  in 
180L 

The  boat  which  convieyed  us  from  Cumaaft 
to  La  Guayra*  was  one  of  those,  whiek  trade 
between  the  coojsts  and  the  West  Itidia  islaadSi 


*  This  passage  eosts  one  biiii4re4  and  twenty  piajrtres^  if 
feo  take  the.  whole  Wat, 
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They  are  thirty  feet  long,  and  not  more  thaii 
three  feet  high  at  the  gunwale ;  they  have  no 
decks,  and  their  lading  is  generally  from  twa 
hundred,    to  two  hundred  and  fifty  quintals. 
Although  the  sea  is  extremely  rough  fi^m  Cape 
Codera  as  far  as  La  Ouayra,  and  although  the 
boats  have  an  enormous  triangular  sail,  some-' 
what  dangerous  in  those  gusts  which  issue  from 
the  passes  of  the  mountidns,  there  is  not  an 
example  during  thirty  years  of  one  of  these 
boats  being  lost  in  the  passage  from  Cumantf 
to  the  coast  of  Caraccas.     The  skill  of  the 
Gual(|ueria  pilots  is  so  greats  that  shipwreck&r 
are  very  rare,  even  in  the  frequent  trips  they 
make    from  Cumana  to  Guadaloupe,    or  the 
Danish    islands,    surrouikled    with    breakers^ 
These  voyages  of  120  or  150  leagues,  in  an 
open  sea,  out  of  sight  of  land,  are  performed  inf 
boats  without  decks,  in  the  manner  of  the  an-* 
cients,  without  any  observations  of  the  meridian 
altitude  of  the  sun,  without  charts,  and  generally 
without  a  compass.  The  Indian  pilot  directs  hig 
way  at  night  by  the  polar  star^  and  in  the  day 
by  the  course  of  the  Sun  and  the  wind,  which 
|ie  believes  to  be  little  variable.    I  have  seen 
Guaiqueries  and  pilots  of  the  coast  of  the  Zam-^ 
boes,  who  could  find  the  polestar  by  the  direc* 
tion  of  the  pointers,  a  and  ^  of  the  Great  Bear,, 
and  they  seemed  to  me  to  steer  less  from  the 
view  of  the  polestar  itself^  than  from  the  lint 
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dra?m  through  these  stars.  It  is  surprising^ 
that  at  the  first  sight  of  land^  they  cao  find  the 
Island  of  Guadaloupe^  Santa  Cruz^  or  Porto 
Rioo;  but  the  compensation  of  the  eirors  of 
their  course  is  not  always  equally  fortunate. 
The  boats^  if  they  fall  to  leeward  in  making 
land,  beat  up  with  great  diificulty  to  the  east- 
ward, against  the  wind  and  the  current.  The 
pilots,  in  time  of  war,  often  pay  dearly  for  their 
ignorance  and  their  n^leet  of  the  quadrant; 
since  the  privateers  cruize  near  tliose  very  capes, 
wliich  the  boats  of  Terra  Firma,  when  they 
miss  their  course,  are  obliged  to  make  in  order 
to  find  out  where  they  are. 

We  descended  rapidly  the  little  river  Man- 
zanares,  the  windings  of  which  are  marked  by 
cocoa-trees,  as  the  rivers  of  our  climates  are 
bordered  by  poplars  and  old  willows.     On  the 
adjacent  arid  land,  the  thorny  bushes,  on  which 
by  day  are  seen  nothing  but  bushes  covered 
with  dust,  glitter  during  the  night  with  thou- 
sands of  luminous  sparks.      The  number    of 
phosphorescent  insects  augments  in  the  stormy 
season.    We  are  never  weary  of  admiring  in  the 
equinoctial  regions  the  effect  of  those  reddish 
and  movable  fires,  which,  reflected  by  a  limpid 
water,   blend  their  images  with  those  of  the 
starry  vault  of  Heaven. 

We  quitted  the  borders  of  Cumana,  as  if  we 
had  long  been  their  inhabitants.    This  was  the 

VOIi.  III.  2  A 
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first  land  we  had  touched  under  a  zone,  toward 
which  my  wishes  had  been  turned  ft*om  my 
earliest  youth.  There  is  something  so  great, 
m  powerful,  in  tho  impression  made  by  nature  in 
the  climate  of  the  Indies,  that  afti^  an  abode 
of  a  few  months  we  seemed  to  have  lived  there 
during  a  long  succession  of  years*  In  Europe^ 
the  inhabitant  of  the  noith  and  of  the  plains 
feels  an  almost  simitar  emotion,  when  he  quits 
even  after  a  short  abode  the  shores  of  the  Bay 
of  Naples,  the  delicious  country  between  Tivoli 
and  the  Lake  of  Nemi,  or  the  wild  and  solemn 
scenery  of  the  Higher  Alps  s^nd  the  Pyrenees. 
Yet  every  where  under  the  temperate  zone,  th* 
eflFectfi  of  the  physiognomy  of  the  vegetables 
afford  little  contrast.  The  firs  and  the  oaks, 
that  crown  the  mounlates  of  Sweden,  have  a 
certain  family  air  with  those,  which  vegetate  in 
the  fine  climates  of  Greece  and  Italy.  Between 
the  tropics  on  the  contrary,  in  the  lower  regions 
of  both  Indies,  every  thing  in  nature  appears 
new  and  marvellous.  In  the  open  plains,  and 
amid  the  gloom  of  forests,  almost  all  the  re- 
Inembrances  of  Europe  are  effaced ;  for  it  is  the 
vegetation  that  determines  the  character  of  a 
landscape,  and  acts  upon  our  imagination  by 
it's  mass,  the  contrast  of  ifs  forms,  and  the  glow 
of  it's  colours.  In  proportion  as  impressk>ns  are 
powei-ful  and  new,  they  weaken  antecedent  im- 
pressions, and  their  strength  gives  them  the  ap- 
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ptfaratice  df  (duration.  I  appeal  to  those,  wbo^ 
more  sensible  of  the  beauties  of  nature  than  of 
the  charms  of  social  life,  have  kmg  resided  in 
the  torrid  zona  How  dear,  how  memorable 
during  life,  is  tte  land  where  they  first  disem^ 
barked !  A  vague  desire  to  revisit  that  spol 
roots  itself  in  their  minds  to  the  most  advanced 
age.  Cumana  and  it's  dusty  scmI  are  still  more 
frequaitly  present  to  my  imagination,  than  all 
the  wonders  of  the  Cordilleias«  Beneath  the 
fine  sky  of  the  south,  the  light,  and  the  magic 
of  the  aerial  hues,  enibdlish  a  land  almost;  de^ 
titute  of  vc^tati<m.  The  Sun  does  not  merely 
enlighten^  it  colours  the  objects,  and  wraps 
them  in  a  thin  vapour,  whieh^  without  changing 
the  trani^rency  of  the  air,  renders  iVs  tints 
more  hanftonious,  softens  the  effects  of  the  lights 
and  diffuses  over  nature  that  calm^  which  is  re^ 
fleeted  in  our  souls.  To  explain  this  vivid  im^ 
pression,  which  the  aspect  of  the  sceneiy  in  ike 
two  Indias  produces,  even  on  coasts  where 
there  is  Uttle  wood,  it  will  be  sufficient  to  re-^' 
collect,  that  the  beauty  of  the  sky  augments 
from  Naples  toward  the  equator,  almost  as 
much  as  from  Provence  toward  the  south  of 
Italy. 

We  parsed  at  high  water  the   bar  which 

the  little  river  Manzanares  has  forlned  at  it's 

mouth.     The  evening  breeze  gently  swelled 

the  waves^  of  the  Gulf  <^  Cariacor    The  mooA 

2  a2 
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had  not  men^  but  that  part  of  the  milky^'way, 
which  extends  from  the  feet  of  the  Centaur 
toward  the  constellation  of  Sagittarius,  seemed 
to  yovLv  a  silvery  light  over  the  surface  of  the 
ocean*  The  white  rock^  crowned  by  the  Castle 
of  SL  Antonio,  appeared  from  time  to  time  be^ 
tween  the  high  tops  of  the  cocoa  trees,  that 
border  the  shore.  We  soon  recognized  the 
coasts  only  by  the  scattered  lights  of  the  Quay-- 
qneria  fishermen.  In  these  moments  we  felt 
in  all  if  s  force  the  charm  of  that  spot^  and  the 
regret  of  leaving  it  Five  months  had  passed 
since  we  disembarked  on  that  shore,  as  on  a 
newly  discovered  land^  strangers  to  all  that 
surrounded  us,  approaching  with  mistrust  every 
bushy  every  humid  and  shadowy  spot.  That 
coast  now  disappeared  to  our  eyes,  leaving  re- 
membrances which  seemed  of  a  long  date. 
The  soil,  the  rocks,  the  plants,  the  inhabitants, 
all  now  were  become  familiar  to  us. 

We  sailed  at  first  to  the  N.  N.  W.,  approach* 
Ing  the  peninsula  of  Araya;  we  then  ran  thirty 
miles  to  the  W.  and  to  the  W.  S.  W.  As  we 
advanced  toward  the  shoal  that  surrounds  Cape 
Arenas,,  and  stretches  as  far  as  the  petroleum 
springs  of  Maniquarez,  we  enjoyed  one  of  those 
varied  sights,  which  the  great  phosphorescence 
of  the  sea  so  often  displays  in  those  climates; 
Bands  of  porpoises  seemed  to  take  pleasure  in 
foUowing  our  bark.    Fifteen  or  sbcteen  of  these 
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aoimals  swam  at  equal  distances;  when^  in 
^turning  on  their  backs,  they  struck  the  sar&ce 
of  the  water  with  their  broad  toils,  they  difius* 
ed  a  brilliant  light,  that  seemed  like  flames 
issuing  from  the  depth  of  the  ocean.  Each 
band,  in  ploughing  the  surface  of  the  waters^ 
left  behind  it  a  track  of  light,  the  more  striking 
$8  the  rest  of  the  sea  was  not  phosphorescent. 
As  the  motion  of  an  oar,  and  the  track  of  the 
bark,  produced  on  that  night  but  feeble  sparks, 
it  is  natural  to  suppose,  that  the  vivid  phospho- 
rescence caused  by  the  porpoises  was  owing 
not  <mly  to  the  stroke  of  their  tails,  but  also 
to  the  gelatinous  jnatter,  that  envelopes  their 
bodies,  and  is  detachedjby  the  shock  of  the 
waves. 

We  found  ourselves  at  midnight  between  some 
barren  and  rocky  islands,  which  rise  like  bas- 
tions in  the  middle  of  the  sea,  and  form  the 
groupe  of  the  Caraccas  and  Chimanas  *.  The 
Moon  was  above  the  horizon,  and  lighted  up 
those  cleft  rocks,  bare  of  vegetation,  and  of  a 
fiaintastic  aspect.  The  sea  here  forms  a  Sort 
of  bay,  a  slight  scooping  out  of  the  land  be- 
tween Cumana  and  Cape  Codera.  The  islets 
of  Picua,  Picuita,  Caraccas,  and  Boracha,  ap- 
pear like  fragments  of  the  ancient  coast,  which 

*  There  are  three  of  the  Caraccas  idands  and  eight  eC 
the  Chimanas. 
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sketches  from  Bordones  in  the  same  cfirection 
east  and  west.  The  Gulfs  of  Moehima  and  of 
{Santar-Fe^  which  will  no  doubt  one  day  become 
freqjiented  ports^  lie  behind  those  little  islands* 
The  rents  in  the  land^  the  jfractar6  and  dip 
of  the  strata^  every  thing  here  denotes  the  ef- 
fects of  a  great  revolution.  It  was  perhaps  the 
aame,  that  tore  asunder  the  chain  of  the  primi- 
tive mountaans,  and  separated  the  micarschislcts 
^f  Araya  and  the  island  of  Margaretta  from 
the  gneiss  of  Cape  Codera.  Many  of  these 
islands  are  visible  at  Cumana^  from  the  toraces 
(Of  the  houses,  and  display,  according  to  the 
superposition  of  layers  of  air  more  or  less  heat^ 
ed,  the  most  singular  effbcts  of  suspension  and 
mirage*.  The  height  of  these  rocks  docs  not 
probably  surpass  one  hundred  and  fifty  toises ; 
but  at  night,  enlightened  by  the  moon,  ib&y 
seem  to  be  of  a  very  oonsiderable  elevaition. 

It  may  appear  extracnrdinary,  to  find  Carec- 
<cas  Islands  so  distaat  from  the  city  of  that 
»name,  opposite  the  coast  of  the  Cumanagotoes ; 
but  the  denomination  of  Caraccas-f*  denoted 
at  the  b^;inning  of  the  Conquest  not  a  par^ 

•  See  note  D  at  the  end  of  this  vohime. 

t  Oviedo  y  Banos,  HUt.  de  fcnezuela.  Lib.  iii,  cap.  9,  p. 
140.  One  of  the  smaller  West  India  islands,  Gaudaloupe, 
WIS  anoiently  called  Caracqoacra.  Pet,  Hvtjr,  Ocean,, 
Pecr  iii,  lib.  ix^  p.  306, 
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tienlar  spot^  but  a  tribe  of  Indiaiis  neighbcmrs 
of  the  Tecs,  the  Taraina,ynaa,  and  the  Chaga- 
ragates.  As  we  oame  very  near  this  group 
of  mountainous  isla&ds,  they  becalmed  us ;  and 
at  sunrise,  small  currents  drifted  iks  toward 
^3oFaeha,  the  largest  of  them.  The  rocks 
rising  almost  perpendiculariy,  the  shore  is 
abrubt;  and  in  a  subsequent  voyage  I  saw 
frigates  at  aacfaw  almost  touphing  the  land. 
The  tempecsBture  of  the  atmosphere  sensibly 
augmented  since  we  were  saiMng  among  the  is- 
lands of  this  little  arcUpdago.  The  rocks^ 
heated  during  the  day,  give  out  at  night  by 
radiation  a  part  of  the  heat  absorbed.  As  the 
sun  arose  on  the  faorioon,  the  rugged  rnoun^ 
tains  projected  their  vast  shadows  on  the  sui** 
£ice  of  the  ocean.  The  flapaingoes  began  to 
ish  wherei^r  they  fitnud  in  a  creek  calcare- 
ous rodks  bordered  by  a  narrow  beach.  All 
these  islands  are  now  entirely  unifhabited ; 
bat  upon  one  iof  the  Caraccas  are  found  wild 
goats  of  a  large  size,  brown,  and  extremely 
swiift.  Our  Indian  pilot  assured  us,  that  their 
flesh  has  an  excellent  flavour.  Thirty  jrears 
•go  a  iamiiy  of  whites  settled  aa  tiliis  island, 
and  cultivated  maize  and  cassava.  The  father 
alone  survived  his  children.  As  his  wealth 
Imi  incseased,  he  purchased  two  black  slaves^ 
and  this  was  the  cause  of  his  nusfortunes.  By 
his  slaves  he  was  murdered.    The  goats  bei 
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come  wild^  but  the  cultivated  plants  did  not. 
Maiize  in  America,  like  wheat  in  Europe,  con- 
nected with  man  since  his  first  migrations, 
appears  to  be'  preserved  only  by  his  care.  We 
{Sometimes  see  these  nourishing  gramina  dis- 
seminate themselves ;  but  when  left  to  nfttnre, 
the  birds  prevent  their  reproduction  by  des- 
troying the  seeds.  The  two  slaves  of  the  isle 
of  C^*accas  long  escaped  punishment;  it  was 
difficult  to  ascertain  a  crime  committed  in  so 
lonely  a  spot.  One  of  these  blacks  is  now  the 
hangman  at  Cumana.  He  informed  against 
his  accompUce,  and  an  executioner  being  want- 
ed, he  obtained  pardon  on  condition,  according 
to  the  barbarous  custom  of  the  country,  of 
hanging  all  the  piisoners  on  whom  sentence  of 
death  had  been  pronounced  long  before.  It 
seem^  difficult  to  believe,  that  there  are  men 
sufficiently  ferocious,  to  preserve  their  lives 
at  this  price;  and  execute,  with  their  own 
hands  to  day,  those  whom  they  informed 
against  yesterday. 

We  quitted  a  spot  that  left  such  painful  re- 
membrances, and  anchored  for  some  hours  in 
the  road  of  New  Barcelona,'  at  the  mouth  of 
the  river  Neveri,  of  which  the  Indian  (Cumar: 
nagoto)  name  is  Enipiricuar.  This  river  is 
full  of  .crocodiles,  which  tometimes  continue 
their  excursions  into  the  open  sea,  especially  in 
calm  weather.    They  are  of  the  species  com^ 
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mon  in  the  Oroonoko,  which  so  much  resem- 
bles the  crocodile  of  Egypt,  that  they  have  long 
been  confounded  together.  We  may  conceive 
that  an  animal,  the  body  of  which  is  surround* 
ed  with  a. kind  of  armour,  must  be  nearly  in* 
diffeftffC  to  the  saltness  of  the  water.  Pigafetta  * 
had  already  seen,  as  he  relates  in  his  journal 
recently  published  at  Milan,  crocodiles  that 
inhabit  alike  the  land  and  the  sea.  These 
facts  must  be  interesting  to  geolo^usts^  since 
their  attention  has  been  fixed  on  the  fresh-wa- 
ter fonnations,  and  the  curious  mixture  of  ma- 
rine and  fluviatile  petrifactions,  which  are 
sometimes  observed  in  certain  very  recent 
rocks. 

The  port  of  Barcelona,  of  which  the  name  is 
scarcely  to  be  found  on  our  maps,  has  had  a 
very  active  commerce  ever  since  1795.  Prom 
it  is  exported  great  part  of  the  produce  of  those 
vast  steppes,  which  extend  from  the  south  side 
of  the  chain  of  the  coast  as  far  as  the  Oroonoko^ 
and  which  abound  in  cattle  of  every  kind,  aU 
most  as  much  as  thfe  Pampas  of  Buenos  Ayres. 
The  commercial  industry  of  these  countries  de- 
pends on  the  demand  in  the  great  and  little 
West  India  islands  for  salted  provision,  oxen^ 
mules,  and  horses.  The  coasts  of  Terra  Firma 
being  oj^posite  to  those  of  the  Island  df  Cubdy 

^  AmoreUi'ft  tranilatioD;  p.  l&4t 
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at  a  distance  of  fifteen  or  eighteen  days*  gaily 
the  merchants  of  the  Havannah  prefer,  espe* 
ctaily  in  time  of  peace,  drawing  their  proyi- 
non  &om  the  port  of  Barcelona,  to  the  risque 
of  a  long  voyage  in  another  hemisphere  to  the 
mouth  of  the  Rio  de  la  Plata.    Of  a  black  po* 
pulation  amounting  to   Ty300,000,  which  the 
archipelago  of  the  West  India  islands  now  con- 
tains, Cuba  alone  haa  more  than  230/)00  slaves* 
who  are  fed  with  vegetables,  salt  (Krovision,  and 
dried  ftsh.     Every  vessel,  that  trades  in  salt 
meat,   or  tasf^a,   from   Terra  Firma^  carries 
twenty  or  thirty  thousand  arobas,  the  sale  prico 
of  which  is  more  than  forty-five  thousand  pias* 
tres.    The  situation  of  Barcelona  is  singularly 
advantageous  for  the  trade  in  cattle.      The 
animals  have  only  three  days'  journey  from  the 
Llanos  to  the  port,  while  it  requires  eight  or 
nine  days  to  reach  Cumana,  on  aocouat  of  the 
chain  of  mountains  of  the  Brigaotine  and  the 
In^possible.    According  to  the  best  m&mBsAon 
I  could  obtain,  eight  thousand  saules  were  em-^ 
barked  at  Barcelona,  six  thousajid  at  PortD- 

*  The  debates  in  the  Cortes  of  Cadiz  on  the  abolition  of 
the  slave  trade  led  the  Consdado  of  the  Havannah,  to  make 
i^n  accurate  inqnir}-,  in  1811,  into  "the  population  of  the  is- 
land of  Cuba.  It  was  found  to  contain  (fOO^OOa  aonls,  «f 
whom  274^000  were  whites,  114«000  free  mm  of  ooloar, 
and  212,000  Negro  slaves.  The  estimation  published  in 
my  work  on  Mexico,  toL  ii,  p.  7>  "^^  therefore  xnnah  too 
•smalL 
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CabeUo,  and  three  thousand  a;t  Carapano,  in 
1799  and  1800,  for  the  Spanish,  English,  and 
French  islands.  I  am  ignorant  of  the  precise 
exfMMtation  of  Burburata^  Coro,  and  the  mouths 
0f  the  Gnarapiche  smd  the  Orbonoko ;  but  I 
befieye,  notwithstanding  the  causes  that  have 
diraiuished  the  quantity  of  cattle  in  the  Llanos 
of  Cumana,  Barcekma,  and  Caraccas,  those 
immense  stq^s  did  not  furnish  less  at  that 
period  than  thirty  thousand  mules  a  year  for 
the  West  India  trade.  Estimatiiig  each  ;mule 
^  at  tlirenty*five  piastres  (the  cost  price)  we  find 
that  this  brasich  of  trade  alone  produces  nearly 
3,700,000  francs,  without  reckoning  the  profits 
4m  the  freight  of  the  vessete.  Mr.  de  Poiis^V 
m  general  very  exact  in  his  statistical  compu-^ 
tations,  estimates  them  at  a  much  smaller 
munber*  But  as  he  eould  not  himself  visit 
the  Llanos,  his  place  of  agent  to  the  French 
goveram^it  dbhgitig  him  to  reside  constantly 
«t  the  town  o{  Caraccas,  the  proprietors  of 
the  Haios  perhaps  ^communicated  to  him  too 
low  estimations.  I  shall  collect  farther  on, 
in  a  particular  chapter,  ivhatever  relates  to  the 
trade  and  agricultural  industry  of  these  coun- 
tries. 

Having  disismbarked  on  the  right  bank  of 
the  Neveri,   we  ascended  to  a  little  &nt,  El 

t  Foygge  4  la  Tertihltrm^  vol  ii,  p.  SW« 
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Mcfrro  de  Barcelona^  built  at  sixty  or  seventy 
ioises  of  elevation  above  the  level  of  the  sea. 
It  is  a  calcareous  rock  lately  fortified ;  bvt  is 
commanded  on  the  south  by  a  lull  &r  more 
lofty;  and  engineers  assert,  that  it  would  not 
be  difficult  for  an  enemy,  after  having  landed 
between  the  mouth  of  the  rjiver  and  the  Motvo^ 
to  turn  the  latter,  and  erect  batteries  on  the 
surrounding  heights.  We  remained  five  hours 
in  the  fort,  the  guard  of  which  is  confided  to 
the  provincial  militia.  ^We  waited  in  vain  for 
intelligence  concerning  the  English  privateers 
stationed  along  the  coast.  Two  of  our  fellow- 
travellers,  brothers  of  the  Marquis  del  Toro  of 
Caraccas,  came  fi-om  Spain,  where  they  had 
served  in  the  King's  guards.  They  were  men 
of  highly  cultivated  minds,  who,  in  company 
with  the  brigadier  de  Caxigal,  and  Count  To- 
var,  were  returning,  after  a  long  absence,  to 
their  native  country.  They  had  more  reason 
than  we  to  fear  being  made  prisoners,  and  car- 
ried to  Jamaica.  I  had  no  passport  from  the^ 
admiralty,  but  secure  in  the  protection,  which 
the  English  government  grants  to  those,  who 
travel  for  the  progress  of  science,  I  had  written 
on  my  arrival  at  Cumana  to  the  governor  of 
the  island  of  Trinidad,  to  e3q)lain  to  him.  the 
pui*pose  of  my  researches.  The  answer  I  re^ 
ceived  by  way  of  the  Gulf  of  Paria  was  entirely 
to  my  satisfaction. 
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The  view  from  the  height  of  the  Morro  is  not 
without  beauty.    The  rocky  island  of  Boracha 
lies  on  the  east,  the  lofty  promontory  of  Unare 
on  the  west,  and  below  is  the  mouth  of  the  river 
Nereri,  and  the  arid  shores,  on  which  the  cro- 
codiles come  to  sleep  in  the  sun.   Notwithstand- 
ing the  ertreme  he^t  of  the  air,  for  the  ther* 
momeler,  exposed  to  the  reflection  of  the  white 
calcareous  rock,  rose  to  38^  we  walked  all  over 
the  hill.    A  fortunate  chance  led  us  to  observe 
a  very  curious  geological  phenomenon,  which 
we  agmn  found  in  the  Cordilleras  of  Mexico*. 
The  limestone  of  Barcelona  has  a  dull,  even,  or 
eonchoidal  fracture,  with  very  flat  cavities.    It 
is  divided  into  very  thin  strata,  and  displays 
less  analogy  vrith  the  limestone  of  Cumanacoa, 
than  with  that  of  Caripe,  forming  the  cavern 
of  Guaeharo.    It  is  traversed  by  banks  of  schis- 
tose jasper^,  black,  with  a  eonchoidal   frac- 
tqre,  breaking  into  fragments  of  a  paralleloin-- 
pedal  figure.    This  fossUe  does  not  exhibit  those 
little  streaks  of  quartz,  so  common  in  the  Ly- 
dian  stone.    It  is  found  decomposed  at  it's  sur- 
fece  into  a  yellowish  gray  crust,  and  does  not 
act  upon  the  magnet.     It's  edges,  a  little  trans- 
lucid,   make  it  resemble  the  homstein,  which 
is  so  common  in  secondary  limestones  :j: .    It 

♦  Euai  Politique  sur  la  novoelie  Etpagne,  Tom.  ii,  p.  535. 

t  KSaeUchiefer  of  Werner^ 

t  In   Switserlaody   the  bornstein  passing  into  common 
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is  remarkable,  that  i^e  find  the  schistoise  jaspef 
which  in  Europe  characterizes  the  transition 
rocks  *,  in  a  limestone  that  has  a  great  analogy 
with  that  of  Jnra.  In  the  study  of  forma^ 
tions,  which  is  the  great  end  of  geognosy,  the 
knowledge  acquired  in  the  two  worlds  should 
fiimish  reciprocal  aid  to  each  other.  It  appears, 
.  that  these  black  strata  are  found  also  in  the 
calcareous  mountains  of  the  Island  of  Bpracha^. 
Another  jasper,  that  which  is  known  by  the 
name  of  the  Egyptian  pdbble,  was  found  by  Mr. 
Bonpland  near  the  Indian  village  of  Curaca- 
tiche:{:,  fifteen  leagues  south  of  the  Monro  of 
Barcelona,  when5  returning  firom  the  Oroonokoy 
we  crossed  the  Llanos,  and  approached  the 
monntains  on  the  coast.  Hiis  stone  presented 
yellowish  concentric  lines  and,  bands,  on  a 
reddish  brown  ground.  It  appeared  to  me,  that 
the  round  pieces  of  Egyptian  jasper  belonged 
also  to  the  Barcelona^  limestone.  Yet,  accord- 
ing to  Mr.  Cordier,  the  fine  pebbles  of  8uea 
are  owing  to  a  breccia  formation,  or  siliceous 
agglomerate. 

jasper  is  found  in  kldnej^-stones  and  in  layers  both  in  thtf 
Alpine  and  Jura  limestone,  especially  in  the  former. 

*  The  transition  I'unestone  and  schistns. 

t  We  saw  some  of  it  as  ballast,  in  a  fishing  boat  at  Pan* 
ta  Araya.  It's  fragments  might  have  been  mistaken  for 
basaltes. 

X  Or  Curacagoitiche. 
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At  the  instant  we  set  sail>  on  the^  19th  of 
November  at  noon>  I.  took  some  altitudes  of 
the  Moon,  to  determine  the  longitude  of  the 
JVforro.  The  difference  of  meridian  between 
Cumana  and  the  town  of  Barcdooa,  where  X 
made  a  great  number  of  astronomical  observa^ 
tions  in  1800,  is  0'  34'  48^/.  I  have  elsewhere 
discusseld  this  difference,  upon  which  there  were 
nany  doubts  at  that  period*.  I  found  the  dip^' 
of  the  needle  42-20'' :  the  intensity  of  the  forces 
was  equal  to  224  oscillations. 

From  the  Morro  of  Barcelona,  as  far  as  Cape 
Codera,  the  land  becomes  low,  as  it  recedes 
toward  the  south;  and  ifs  soundings  run  out 
into  the  sea  to  the  distance  ofthree  miles.  Be- 
yond this  we  find  the  bottom  at  forty-five  or 
fifty  fathoms.  The  temperature  of  the  sea  at  it'9 
sur&ce  was  25*9^ :  but  when  we  were  passing 
through  the  narrow  channel,  that  sc^rates  thf 

*  See  the  lotroduction  to  my  Ast  Obs.,  yol.  i,  p.  xxxix. 
Mr.  Espinosa  has  fixed  on  34^.  The  pilots,  who  navigate 
these  coasts,  reckon  from  Cttmana  to  fiaroelona  twelre 
leagues;  from  Baroelona  to  the  Pkitoo  Isl^ads  six  leagues s 
from  these  islands  to  Ci^  Unare  six  leagues ;  from  Cape 
Unare  to  Cape  Codera  eighteen  leagues.  Bj  Berthoud's 
timeleeper  I  found  the  western  point  of  the  greatest  of 
the  Piritoo  Islands  14'  32^',  and  Cape  Codera  1*  24'  4", 
west  of  the  meridian  of  Nueva  Barcelona. 

t  This  result  proper]/  belongs  to  the  fiivt  of  August; 
1800,  and  to  the  town  of  Nueva  Barcekna  (hit  10*"  &  hV% 
where  I  was  able  to  make  the  observation  with  greater 
eare. 


368 

two  Piritoo  Islands^  in  three  fathoms  watetv 
the  thennometer  was  only  24*5°.  The  differ- 
ence was  constant.  It  would  perhaps  be  great- 
er^ if  the  current^  which  runs  with  rapidity  to- 
ward the  west,  stirred  up  deeper  waters ;  and 
if,  in  a  pass  of  such  small  width,  the  land  did 
not  contribute  to  raise  the  temperature  of  the 
sea.    The  Piritoo  Isles  resemble  those  shoals 

.  which  become  visible  when  the  tide  falls.  They 
do  not  rise  more  than  eight  or  nine  inches 
above  the  mean  height  of  the  sea.  Their  sur- 
&ce  is  all  smooth,  and  covered  with  grass.  We 
might  have  thought  we  beheld  one  of  our  north* 
em  meadows.  The  disk  of  the  setting  sun  ap- 
peared like  a  globe  of  fire  suspended  over  the 
savannah  ;^  and  it's  last  rays,  as  they  swept  the 
earth,  illumined  the  extremities  of  the  grass, 
strongly  a^tated  by  the  evening  breeze.  In 
the  low  and  humid  places  of  the  equinoctial 
zone,  even  when  the  gramineous  plants  and 
reeds  present  the  aspect  of  a  meadow,  or  of 
turf,  a  rich  decoration  of  the  picture  is  usually 
wanting ;  I  mean  that  variety  of  wild  flowers, 
which,  scarcely  rising  above  the  gi'ass,  seem  to 
lie  upon  a  smooth  bed  of  verdure.  Between 
the  tropics,  the  strength  and  luxury  of  vegeta- 

ition  give  such  a  developement  to  plants,  that 
the  smallest  of  the  dicotyledonous  family  be- 
come shrubs.  It  would  seem  as  if  the  liliace- 
ous plants  mingled  with  the  gramina  assumed 
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the  place  of  the  flowers  of  ovut  meadows.  The!  v 
ferm  is  indeed  striking;  they  dazzle  by  the 
variety  and  spleBdoar  of  their  colours;  but^ 
too  high  above  the  soil^  they  disturb  that  harr 
monious  relation,  which  eidsts  among  the  plants 
that  compose  our  meadows  and  our  turf.  Na- 
ture, in  her  beneficence,  has  ^ven  thie  land- 
scape under  every  ;2one  H's  peculiar  type  of 
beauty. 

We  ought  not  to  wonder,  that  fertile  islands, 
so  near  the  continent,  are  not  now  inhabited. 
It  wa^  o^iy  at  the  first  period  of  the  discovery, 
and  when  the  CoHibbees,  Chaymas,  and  Cumar 
nagotoes  were  still  mastery  of  the  coast,  that 
the  Spaniards  formed  setUements  at  Cubagua 
and  Margaretta.  When  the  natives  were  sub^ 
daed,  or  driven  to  the  south,  toward  the  sar 
yannahs,  settlements  on  the  continent  were 
preferred,  where  there  ^  was  a  choice  of  land^ 
and  of  Indians,  who  might  be  treated  like  beasts 
of  burden.  If  the  little  islands  of  Tortuga, 
Blanq^Ua,  and  Orchilla,  had  been  placed  amid 
the  group  of  the  Antilles,  they  would  not  have 
remained  without  any  trace  of  cultivation. 

Vessels  that  draw  ^  great  deal  of  water  pass 
between  the  main  land  and  the  most  southern 
of  the  PirHoo  Islands*  Being  very  low,  their 
northern  point  is  dreaded  by  the  pilots,  wk<^ 
come  near  the  coast  in  those  latitudes.  Whei| 
we  fouvd  ourselves  to  the  westward  of  thf 
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Morro  of  Barcelona,  and  the  mouth  of  the 
liver  Unare,  the  nesL,  till  then  calm,  became 
a^tated  and  rough  in  proportion  as  we  ap^ 
proached  Cape  Codera.  The  influence  of  that 
vast  promontory  is  felt  from  afor,  in  that  part 
^f  the  Caribbean  Sea«  The  length  of  the  pas- 
sage from  Cumana  to  La  Guayra  depends  on 
the  decree  of  fecility^  with  which  Cape  Codera 
can  be  doubled.  Beyond  this  capd  the  sea  con^ 
8tantly  runs  so  high,  that  we  can  scarcely  believe 
we  are  near  a  coast,  where  (from  the  point 
of  Paria  as  for  as  Cape  St.  Roman)  a  gale 
of  wind  is  never  known.  The  impulse  of  the 
waves  was  strongly  felt  in  our  boat.  My  fellow 
travellers  suffered  much.  I  slept  calmly,  hav- 
ing the  good  fortune,  uncommon  enough,  of 
hot  being  subject  to  sea-sickness.  It  blew  fresh 
during  the  night.  On  the  20th  of  November  at 
sunrise  we  were  sufficiently  advanced,  to  have 
the  expectation  of  doubling  the  cape  in  a  few 
hours.  We  hoped  to  arrive  the  same  day  at 
La  .Guayra ;  but  our  Indian  pilot  was  assailed 
by  fresh  fears  of  the  privateers  stationed  near 
that  port.  He  thought  it  would  be  prudent 
therefore  to  make  for  the  land,  and  anchor  in 
the  little  harbour  of  Higuerota,  which  we  had 
already  passed,  and  await  the  shelter  of  night 
to  proceed  on  our  voyage.  When  it  is  proposed 
to  persons  suffering  fi^m  sea-sickness  to  disem- 
Wk,  it  is  easy  to  guess  the  resolution  they  will 
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take.  Aemonstrances  were  useless ;  and,  eom« 
pelled  to  yield,  we  were  on  the  20th  of  Novem^ 
ber  at  nine  in  the  morning  at  anchor  in  the 
Bay  of  Higuerota,  west  of  the  mouth  of  the  Rip 
€apaya. 

We  found  neither  village  nor  farm,  but  two 
or  three  huts,  inhabited  by  mestizo  fishermen^ 
Their  livid  tint,  and  the  extreme  thinness  of* 
their  children^  informed  us,  that  this  spot  is 
one  of  the  most  unhealthy  and  feverish  pf  the 
Whole  coast.  The  sea  had  so  little  depth  in 
these  parts,  that  even  with  the  smallest  barks 
you  cannot  land  without  wading  in  the  waten 
The  forests  come  down  nearly  to  the  beachi 
Which  is  covered  with  a  thicket  of  mangroves, 
avicennias,  manchineel  trees,  and  that  new  spe- 
cies of  suriana,  which  the  natives  call  romero 
de  la  mdar  *•  It  is  to  this  thicket,  and  parti- 
tiulaiiy  to  the  exhalations  bf  the  mangroves;, 
that  the  extreme  insalubrity  of  the  air  is  attri- 
buted here,  as  every  where  else  in  both  Indies. 
On  disembarking,  and  when  we  were  yet  fifteen 
or  twenty  toises  distant,  we  perceived  a  faint 
and  sickly  smdl,  which  reminded  me  of  that 
difiused  through  the  galleries  of  deserted  mines, 
where  the  lights  begin  to  go  out,  and  the  timber 
is  all  covered  with  flocoulent  byssus.  Hie  tem- 
perature of  the  air  rose  to  Si%  heated  by  the 

'  ^  Suriana  oiaiitima. 
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reverberation  from  the  white  sands,  which  form 
a  border  between  the  mangroves  and  the  great 
trees  of  the  forest.  As  the  shore  descends  with 
a  gentle  slope,  the  small  tides  are  sufficient 
alternately  to  cover  and  uncover  the  roots,  and 
part  of  the  trunk  of  the  mangroves.  It  is,  no 
doubt^  while  the  Sun  heats  the  humid  wood, 
and  causes  the  fermentation  as  it  were  of  the 
ground,  the  remains  of  dead  leaves,  and  the 
molluscse  envelopped  in  the  drift  of  floating 
sear-weed,  that  those  deleterious  gasses  are 
formed,  which  escape  our  researches.  We  saw 
the  sea-water,  along  the  whole  coast,  acquire 
a  yellowish  brown  tint,  wherever  it  comes  into 
contact  with  the  mangrove  trees. 

Struck  with  this  phenomenon,  I  gathered  at 
Higutf  Ota  a  considerable  quantity  of  branches 
and  roots,  in  order  to  make  some  experiments 
on  the  infusion  of  the  mangrove,  upon  my  arri* 
val  at  Caraccas.  The  infusion  in  warm  water 
bad  a  brown  colour,  and  an  astringent  taste* 
It  contained  a  mixture  of  extractive  matter, 
and  tannin.  The  rtnzophora,  the  mistleto,  the 
comelrtree,  all  the  plants,  which  belong  to  the 
natural  families  of  the  lorantheous  and  the  ca* 
prifoCaceous  plants,  have  the  same*  ptoperties. 
The  infusion  of  mangrove  wood,  kept  in  contact 
vilb  atmospheric  air  under  a  glass  jar  for  twelve 
ilays,  did  not  sensibly  affect  it's  purity.  A  little 
Macldsh  flpcculent  sediment  was  formed^  but 
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it  wafi  {tttended  by  no  sensible  absorption  of  ox- 
ygen. .  The  wood  and  roots  of  the  mangroye 
placed  under  water  were  exposed  to  the  rays  a£ 
the  Sun.  I  tried  to  imitate  the  daily^  (^rations 
of  nature  on  the  coasts  at  the  rise  of  the  tide/ 
Bubbles  of  air  were  disengaged,  and  at  the  end 
of  ten  days  formed  a  volume  of  thirty-*three 
cubic  inches.  They  were  a  mixture  of  azot 
gas  and  carbonic  acid.  Nitrous  gas  scarce- 
ly indicated  the  presence  of  oxygen*.  Lastly^ 
I  set  the  wood  and  the  roots  of  the  mangrove 
thoroughly  wetted,  to  act  on  a  given  volume  of 
atmospheric  air  in  a  phial  with  a  ground  glass 
stopple.  The  whole  of  the  oxygen  disappeared ; 
and,  £Eur  from  being  replaced  by  carbonic  acid, 
limewater  indicated  only  0'02.  There  waseven 
a  diminution  of  the  volume  of  air,  more  than 
corresponded  with  the  oxygen  abtorbed.  These 
slight  experiments  led  me  to  think,  that  it  is 
the  moistened  bark  and  wood,  that  act  upon  the 
atmosphere  in  the  foresta  of  mangrove-trees,  and 
not  the  water  strongly  tinged  with  yeUow, 
which  formed  a  distinct  band  along  the  coasts. 
In  pursuing  the  different  stages  of  decomposi- 
tion of  the  ligneous  matter,  I  observed  no  ap- 
pearance of  a  diseiitgagement  of  sulphuretted 


*  Id  a  hundred  parts  there  were  eighty-foar  of  nitrogeo, 
fifteen  of  carbonic  acid  gai  that4he  water  bad  not  abaarjM^ 
And  one  of  oxygen. 
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hydrogen,  to  which  many  travellers  attnbotei 
the  smell  perceived  amid  mangroves.  The 
decomposition  of  the  earthy  and  alkaline  sal- 
phats,  and  their  transition  to  the  state  of  sol- 
phurets,  no  doubt'  may  &vour  this  disengage- 
ment in  many  littoral  and  marine  plants ;  for 
instance^  in  the  Aici ;  btit  I  am  rather  inclined 
to  think^  that  the  rhizophora^  the  avicennia^ 
and  the  conocarpus,  augment  the  insalnbrity 
of  the  air  by  the  animal  matter^  which  they 
contain  jointly  ^th  tannin.  These  shrubs  be^ 
long  to  the  three  natural  families  of  the  loran* 
these,  the  combretacete  *,  and  the  pyrenaceae,  in 
which  the  astringent  principle  abounds;  and  I 
have  already  observed,  that  this  principle  ac^ 
companies  gelatin,  even  in  the  bark  of  beech, 
Hlder,  and  nut-trees  -f-. 

Besides^  a  thick  wood  covering  marshy  grounds 
would  diffuse  noxious  exhalations  iu  the  atmos^ 
'phere,  were  it  composed  of  trees  which  in  them- 
ftdves  have  no  deleterious  properties.  Wher- 
.  ever  mangroves  grow  on  the  seashore,  the  beach 
is  covered  with  an  infinite  number  of  molluscs^ 
fmd  insects.  These  animals  love  the  shade,  and 
a  iaint  light ;  and  they  find  themselves  shelter*^ 
^  from  the  shock  of  the  waves  amid  this  scaf-y 
fplding  of  thick  and  intertwining  roots,  whicli 

"*  Bob.  Brown,  J%r.  Nov.  H6IL  Prod.,  td.  i,  p.  861. 
t  Vauquelin,  JmaL  du  Mus.^  T.  xv,  p.  77. 
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pses  like  lattice-work  above  the  sniiace  of  the 
waters.  Sbeil-^h  cling  to  this  lattice;  crabs 
nestle  in  the  hollow  trunks ;  and  the  sea-weedS| 
which  the  winds  and  tides  drive  toward  the 
coasts^  remain  suspended  on  the  recuned 
•  branches^  that  bend  toward  the  earth.  It  is 
thus  that  maritime  forests,  accumulating  a 
slimy  mud  between  thdr  roots,  aggrandize  th^ 
domain  of  the  continent;  but  wlule  they  gain  on 
the  sea,  they  augment  but  little  in  breadth ;  for 
their  progress  itself  becomes  the  cause  of  their 
destroction.  The  mangix>ves,  and  the  other 
vegetables  with  which  they  live  constantly  in 
society  *,  perish  as  the  ground  dries,  and  they 
are  no  longer  bathed  with  salt  water^  Their 
old  trunks  covered  with  shells,  and  half  buried 
in  the  sand,  denote,  after  the  lapse  of  ages^  the 
path  they  have  followed  in  their  migrations^ 
and  the  limits  of  the  land  which  they  have 
wrested  from  the  ocean. 

The  Bay  of  Higuerota  is  very  favourably 
rituate  f<H:  examining  Cape  Codera^  which  pre* 
sents  itself  in  all  ifs  extent  seven  miles  distant. 
This  promontory  is  more  remarkable  for  it*a 
jize,  than  for  it's  elevation,  which,  according 

♦  The  following  are  tbe  names  of  these  plants  found  oa> 
the  continent,  and  on  the  islands.  Avicennia  nitida,  a.  guy^ 
aoensis  Rich.,  conocarpus  raoeaiosa,  rhizophora  mangle, 
cocolloba  avigera,  hippomane  jnaneinella,  echitM  hiflora^ 
aiiriaDia,  struQipfia,  tiie  pinau  palm^tree^  dee^ 
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to  the  angles  of  elevation  *  taken  on  the  s1ioiv> 
appeared  to  be  only  Jtwo  hnndred  toises.  It  i9 
perpendicular  on  the  norths  the  west,  and  the 
east.  In  these  grand  profiles  the  dip  of  the 
strata  appears  fo  be  distingoishabk^  Judging 
from  the  fragments  of  rock  found  along  the 
coasts  and  from  the  hills  near  Higuerota^  Cape 
Codera  Is  hot  composed  of  granite  with  a  gra- 
nular iexture,  but  of  a  real  gneiss  with  a  f<^- 
ated  texture.  It's  laminae  are  very  broad^  and 
Sometimes  sinuous -f.  They  contain  lai^e  no* 
dules  of  reddish  feldspar^  and  little  quartz^ 
The  mica  is  fbiind  in  superposed  lamellae^  not 
isolated.  The  strata  nearest  the  bay  were  in 
the  direction  of  N.  60*  E.;,  and  dipped  SO''  to 
the  N.  W.  These  relations  of  direction  and  of 
dip  ai*e  the  same  at  the  great  mountain  of  the 
Silla^  hear  Caraccas^  and  to  the  east  erf' Mani- 
quarez  in  the  isthmus  of  Araya.  They  seenh  to 
prove^  that  the  primitive  chain  of  that  isthmus, 
after  having  befen  ruptured  or  swallowed  up  by 
the  sea  ttu-ough  a  space  of  thurty*five  kagues  % 
appears  anew  in  Cape  Codera,  and  contimies 
toward  the  west  as  a  chain  of  the  coast. 

I  was  assured,  that  in  the  interior  of  the  land, 
south  of  Higuerota^  limestone  formations  are 

*  The  apparent  angle  is  1*  26^  20'^ 

t  Did^riger  gneiii. 

I  Between  the  nnQridiaoi  of  ManiqiMUres  imd  Higa^roiftt 
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iietic  needle :  yet  along  the  coast,  which  forms 
a  cove  toward  Cape  Codera,  and  which  is  co- 
vered with  a  fine  forest^  I  saw  magnetic  sands 
mixed  tnth  spangles  of  mica,  Vhich  are  depo- 
sited by  the  sea.  This  phenomenon  occurs 
again  near  the  port  of  La  Guayra.  It  perhi4>9 
denotes  the  existence  of  some  strata  of  hom-^ 
blende  schistus  covered  by  the  waters^  in  which 
schistus  the  sand  is  disseminated.  Cape  Co* 
dera  forms  toward  the  north  an  immense 
spherical  segment.  A  very  low  land  stretches 
at  it*s  foot,  which  is  known  to  navigators  by  the 
name  of  the  Points  of  Tutumo  and  of  ISan  Fran-- 
ciscO; 

My  fellow  travellei^  dreaded  so  ihuch  the 
rolling  of  our  little  vessel,  in  a  rough  and  swell-* 
ing  sea,  that  they  resolved  to  take  the  road 
by  land,  which  leads  from  Higuerota  to  Carac* 
cas.  This  passes  through  a  wild  and  damp 
country,  by  the  Montana  of  Capaya  north  of 
Caucagua,  and  the  vaQey  of  Rio  Guatira  and 
Guarenas.  I  found  with  satisfection  that  Mr. 
Bonpland  preferred  this  road,  which,  notwith^^ 
standing  the  continual  rains,  and  the  overflow^ 
ing  of  the  fiversj  procured  him  a  rich  collect 
lion  of  new  plants  *i    For  my  part^  I  continued 

*  BaiAima  ferragineay  brownea  racemosa  Bred.,  inga 
hymeneifolia,  i.  curiepensis^  which  Mr*  Wildepovw  has 
ipalled  by  mintake  i.  caripeuUj  &c 
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alone  with  the  Guaiqueria  pUot  the  voyage  by 
sea.  It  appeared  to  me  hazardous^  to  lose  eight 
of  the  instruments^  which  we  were  to  make 
use  of  on  the  banks  of  the  Oroonoko. 

We  set  sail  at  the  beg^ning  of  the  night. 
The  wind  was  unfavourable^  and  we  doubled 
Cape  Godera  with  difficulty.  The  suiges  were 
short/  and^  often  broke  -one  upon  another.  A 
man  must  have  felt  the  fatigue  of  an  extremely 
hot  day,  to  have  slept  in  a  little  boat,  that 
steered  close  to  the  wind.  The  sea  ran  the 
higher,  on  account  of  the  wind  being  contrary 
to  the  current,  till  after  midnight.  The  general 
motion  ot  the  waters  between  the  tax)pics  to- 
wai*d  the  west  is  felt  strongly  on  the  coast  dur^ 
ipg  two  thirds  Only  of  the  year.  In  the  months 
of  September,  October  and  November,  the  cur- 
rent often  flows  toward  t|ie  east*  for  fifteen  or 
twenty  days  in  succession.  Vessels  on  their 
way  from  Guayra  to  Porto  Cabello  have  been 
known  to  be  unable  to  stem  the  <)urrent,  that 
runs  from  west  to  east,  although  they  had  th« 
wind  astern.  The  cause  of  these  anomalies  is 
not  yet  discovered.  The  pilots  think  they  are 
the  effect  of  some  gales  of  wind  from  the  noith^ 
west  in  the  Gulf  of  Mexico.  Yet  these  gales 
are  much  more  violent  toward  the  sjHringf'  thaa 
in  autumn.     It  is  also  remarkable,,  that  the^ 

•  Ccrrknte  por  arriba* 

t  Now.  Espagne,  Tooi.  i,  p.  50k 
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fmrrent  to  the  east  precedes  the  change  of  the 
wind.  It  begins  to  be  felt  at  first  during  a 
cahn ;  and  niter  some  days,  the  wind  itsdf 
fi^ows  the  current,  and  becomes  fixed  in  the 
west.  While  these  phenomeaa  laist,  the  course 
0f  the  small  barometrical  tides  is  in  no  d^ree 
iaterupted. 

On  the  21st  ei  November  'at  sunrise,  we 
were  to  the  west  of  Cape  Codera,  opposite  Cu- 
rnao.  The  Indian  pilot  was  afinghted  at  see- 
ing an  English  fiigate  to  the  north,  at  a  mile 
distant.  We  were  no  doubt  taken  for  one  rtf 
those  boats,  which  carry  on  a  coMraband  trade 
with  the  West  India,  islands,  ^nd  which  (for 
every  thing  becomes  regularly  established  in. 
time,)  were  furnished  with  licences^  signed  by 
the  governor  of  Trinidad.  We  were  not  even 
hailed  by  the  ship's  boats,  which  appeared  to 
approach  us.  From  Cape  Codera  the'  coast 
is  rocky,  and  very  high,  and  presents  scenes 
at  once  savi^  and  picturesque.  We  were  near 
Enough  the  land  to  distinguish  scattered  huts 
surrounded  by  cocoa-trees  and  spots  covered 
with  vegetation,  which  studded  the  dark  ground 
of  the  rocks.  The  mountains  are  every  where 
perpendicular,  and  three  or  four  thousand  feet 
high ;  their  sides  ca^  broad  and  deep  shadows 
upon  the  humid  land,  which  eictends  to  the  sea, 
and  glows  wkh  the  fireshest  verdure.  This 
shore  produces  in  great  part  the  fruits  of  the 
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hot  regions^  which  are  found  in  such  great 
abundance  in  the  markets  of  the  Caraccas. 
The  fields  cultivated  with  stagarcanes  and  maizcy 
betweien  Camburi  and  Niguatar,  stretch  along 
narrow  vallies^  which  resemble  crevices  or  clefts 
in  the  rocks;  and  which^  penetrated  by  the 
rays  of  the  sun^  then  above  the  horizon^  pre^ 
sented  the  most  sibgular  contrasts  of  light  and 
shade. 

The  mountain  of  Niguatar  and  the  Silla  of 
Caraccas  are  the  loftiest  summits  of  this  littoral 
chain*  The  first  almost  reaches  the  height  of 
Canigou;  it  seems  as  if  the  Pyrennees  or  the 
Alps^  stripped  of  their  snows,  had  risen  from 
the  bosom  of  the  waters;  so  much  greater 
appears  the  mass  of  mountains,  when  viewed 
for  the  first  time  on  the  side  of  the  sea.  Near 
Caravalleda,  the  cultivated  lands  enlarge ;  we 
find  hills  with  gentle  declivities,  and  the  vege- 
tation rises  to  a  great  height.  The  sugarcane 
is  here  cultivated,  and  the  monks  of  La  Merci 
have  a  plantation  of  two  hundred  slaves.  ThU 
spot  was  formerly  extremely  subject  to  fever ; 
and  it  is  said,  that  the  salubrity  of  the  air  is 
increased,  since  trees  have  been  planted  round 
a  small  lake,  the  emanations  of  which  were 
dreaded,  and  which  is  now  less  exppsed  to  the 
ardour  of  the  sun.  To  the  west  of  Caravalleda^ 
a  wall  of  bare  rocks  comes  forward  again  to- 
ward the  sea,  but  it  has  httle  extent.    After 
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baving  passed  it,  we  discovered  at  once  th^ 
pleasant  situation  of  tiie  viUage  of  Macuto ;  the 
black  rocks  of  La  Gnayra^  studded  with  batte- 
ries rising  in  tiers  one  over  another;  and  in  a 
misty  distance  Cabo  Blanco,  a  Ipng  promon- 
tory wi\h  conical  summits,  and  of  dazzling 
whiteness.  Cocoar-trees  border  the  shore,  and 
{plve  it  under  that  burning  sky  an  appearance  of 
Jfertility- 

I  landed  in  the  port  of  La  Guayra,  and  the 
same  evening  made  preparations  for  transport- 
ing my  instruments  to  Caraccas.    The  persons 
for  whom  I  had  recommendations  advised  me 
not  to  sleep  in  the  town,  where  the  yellow  fever 
liad  only  ceased  a  few  weeks,  but  in  a  house 
on  a  little  hill,  above  the  vills^e  of  Maiquetia, 
qiere  exposed  to  fresh  winds  than  La  Guayra* 
I  arrived  at  Caraccas  Ithe  21st  of  November, 
In  the  evening,  four  days  sooner  than  my  feU 
3ow  travellers,  who  on  their  journey  by  land 
Jiad  suffered  greatly  from  the  showers,  and  the 
inundations  of  the  torrents,  between  Capaya . 
and  Curiepe.    In  order  to  avoid  repeating  the 
same  subjects,  I  shall  here  subjoin  to  the  des- 
4;ription  of  La  Guayra,  and  the  esctraordinary 
road  which  leads  from  that  port  to  the  town 
of  Caraccas,  all  the  observations  made  by  Mr. 
Bonpland  and  myself,  in  an  excursion  to  Cabo 
Blanco*  toward  the  end  of  January,  1800.   Mf. 
•  From  the  2ad  (o  the  27tfa  of  Jaauary. 
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jbepoQS  having  visited  these  spots  after  me^  and 
his  instructive  work  having  preceded  mine^  I 
shall  abstain  from  describing  objects  minutely^ 
which  he  has  treated  with  sufficient  precision*. 
La  Guayra  is  rather  a  roadstead  than  a  port^ 
The  sea  is  constantly  agitated^  and  the  ships 
Buffer  at  once  by  the  action  of  the  wind,  the 
tideways,  the  bad  anchorage,  and  the  worms^i 
iThe  lading  is  taken  in  with  difficulty,  and  the 
heightsf  of  the  swell  prevents  embarking  males 
here,  as  at  New  Barcelona  and  Porto  CabellOi 
The  free  Mulattoes  and  Negroes,  who  carry  the 
cacao  on  board  the  ships,  are  a  class  of  men 
of  very  remarkable  muscular  strength.  They 
go  up  to  their  middles  through  the  water ;  and^ 
what  is  well  worthy  of  attention^  they  have  no^ 
thing  to  fear  from  the  sharks,  which  are  so  fre- 
quent in  this  harboun    This  fact  seems  con- 

*  I  must  here  obsenre,  that  the  measures  of  heights^  and 
the  results  of  magnetical  ohservations  published  by  Mr. 
Depons,  vol.  iii,  p.  Q6,  191,  are  founded  on  my  approximate 
Calculations  made  upon  the  spot,  arid  copies  of  which  I  had 
given  to  several  persons,  who  were  interested  in  these  inves- 
tigations. It  is  to  mistakes  in  these  copies,  no  doubts 
that  must  be  attributed  the  Indications  of  the  hydrometer  of 
Deluc ;  the  dip  of  the  needle  conronnded  with  the  height 
of  the  Pole  at  Caraccas  ;  the  oscillations  of  a  pendulum,  the 
length  of  which  is  neither  determined,  nor  the  number  of' 
oscillations  compared  to  those  performed  at  another  plac« 
in  the  same  space  of  time.  , 

t  La  broma,  teredo  navalis,  Lin« 
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ftected  with  what  I  have  often  observed  b^ 
tween  the  tropics,  relatively  to  other  classes 
of  animals  that  live  in  society,  for  instance^ 
monkeys  and  crocodiles.  In  the  Missions  of 
the  Onxmoko,  and  the  river  of  Amasons,  the 
Indians,,  who  catch  monkeys  to  sell  tiiem,  know 
^ery  well,  that  they  can  easAy  succeed  in  tam^ 
ing  those,  which  inhabit  certain  islands ;  while 
monkeys  of  the  same  spfecies,  caught  on  the 
n^hbonring  continent,  die  of  terror  or  rage 
wfa^i  they  find  themselves  in  the  power  of  man. 
The  crocodiles  of  one  pool  in  tbe  Llanos  are 
cowardly,  and  flee  even  in  the  water;  while 
tliose  of  another  attaek  with  extreme  inlrepidf 
ity.  It  would  be.  difficult  to  explain  this  differ- 
ence of  manners  and  habits^  by  the  aspect  of 
their  respective  localities.  The  sharks  of  the 
port  of  La  duayra  seem  to  farnish  an  {umalo^ 
gpus  example*  They  are  dangerous  and  blood*' 
thirsty  at  the  island  opposite  the  coast  of  Ca* 
raccas,  at  the  Roques,  at  Bonayre,  and  at  Cu« 
rassao ;  while  they  forbear  to  attack  persons 
swimming  in  the  porta  of  La  Guayra  and  San-^ 
ta  Martha.  The  people,  who,  in  order  to  sim-^ 
plify  the  explanation  of  natural  phenomena,, 
have  always  recourse  to  the  marvellons,  affirm,, 
that  in  both  pkiees  a  bishop  gave  his  benedio 
tioh  to  the  sharks. 

The  situation  of  La  Guayra  is  very  singular, 
and  can  only  be  compared  to  thitt  of  Santir 
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Craz  in  Teneriffe.  The  chain  of  tnounUdns, 
t;hat  separates  the  port  from  the  high  valley 
of  Caraecas,  descends  almost  directly  into  the. 
sea ;  and  the  houses  of  the  town  are  backed 
by  a  wall  of  steep  rocks.  There  scarcely  re^ 
mains  one  hundred  or  one  hundred  and  forty 
toises  breadth  of  flat  ground  between  the  waE 
and  the  ocean.  The  town  has  six  or  dght  thour 
fiand  inhabitants^  and  contains  only  two  streets^ 
running  parallel  to  each  other  east  and  west* 
It  is  commanded  by  the  battery  of  Cerro  Colo- 
rado; and  it's  fortifications  along  the  seaside 
are  well  disposed^  and  kept  tn  repair.  The  as^ 
pect  of  this  place  ha«  something  solitary  and 
gloomy;  we  seemed  not  to  be  on  a  conti^ 
nent^  covered  with  vast  forests^  but  in  a  rocky 
island,  destitute  of  mould  and  vegetation.  With 
the  exception  of  Cape  Blanco  and  the  oocoarr 
trees  of  Maiquetia,  no  view  meets  the  eye  but 
that  of  the  horizon,  the  sea,  and  the  azure  vault 
of  Heaven^  The  heat  is  stifling  during  the  day, 
and  most  frequently  during  the  night.  Tlie 
climate  of  La  Guayra  is  justly  considered  as 
more  ardent  th^^n  that  of  Cumana,  Porto  Ca< 
bdlo^  and  Coro ;  because  the  sea  breeze  is  less 
fdt^  and  the  air  is  heated  by  the  radiant  caloric, 
which  the  perpendicular  rocks  emit  from  the 
time  the  Sun.  sets.  We  should  however  judge 
amiss  of  the  atmospheric  constitution  of  this 
Q^t,  and  pf  aU  the  neighbouring  shore^  if  wa 
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only  compared  the  temperatures  indicated  by 
the  degrees  of  the  thermometer.    A  stagnant 
air  ingulfed  in  a  hollow  of  the  mountains^  in 
contact  with  a  mass  of  barren  rocks>  acts  dif- 
ferently on  our  organs  from  air  eqnally  hot  in 
an  open  country.    I  am  far  from  looking  for 
the  physical  cause  of  this  difference  only  in 
the  modifications  of  the  electrical  charge  of  the 
air ;  I  must  however  add,  that  a  little  to  the 
east  of  La  Guayra,  on  the  side  of  Macuto,  far 
from  houses,  and  more  than  a  hundred  toises 
distant  from  the  rocks  of  gneiss,  I  could  scarce- 
ly obtain  during  several  days  a    few  feeble 
signs  of    positive   electricity ;     while   at   the 
same  hours  of  the  afternoon  at  Cumana,  and 
with  the  same  electrometer  of  Volta,  armed 
with  a  smoking  match,  I  observed  a  separation 
of  the  balls  of  pith  of  elder  from  one  to  two 
lines.    I  shall  notice  farther  on  the  regular  va^ 
nations  which  the  electrical  charge  of  the  air 
undergoes  every  day  in  the  torrid  zone,  and 
which  indicate  a  striking  relation  between  the 
changes  of  the  temperature  and  the  height  of 
the  Sun.    The  examination  of  the  thermome- 
trie  observations,   made  during  nine  months 
at  La  Ouayra  by  a  distinguished  physician  \ 

*  Don  Joseph  Herreniy  correspondadt  of  the  Medical 
Society  of  £diDbai^h.  The  observations  (from  the  2d  of 
May  1700  to  the  17th  of  Janoary  1800)  were  made  in  the 
#hiule»  far  from  the  reflection  of  wallsi  with  n  thermometer 
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enabled  me  to  compare  the  climate  of  this  port^ 
and  that  of  Cumaiui,  the*Havannah,  ^nd  Vera- 
Cruz.  This  comparison  is  the  more  interesting, 
as  it  fmnishes  an  ineKhaustible  subject  of  con- 
versation in  the  Spanish  colonies,  and  among 
the  mariners  who  frequent  those  latitudes.  As 
nothing  is  more  deceitful  in  this  matter  than 
the  testimony  of  the  senses,  we  can  judge  of 
the  difference  of  climates  only  by  numerical 
calculations. 

The  four  places  of  which  we  have  been  speak- 
ing are  considered  as  the  hottest"*  on  the  shores 
of  the  New  World.  A  comparison  of  them'' 
may  serve  to  confirm,  what  we  have  several 
times  observed,  that  it  is  generally  the  dura;- 
tion  of  a  high  temperature,  and  not  the  excess 
of  heat,  or  it's  absolute  quantity,  which  occtt- 
sions  the  sufferings  of  the  inhabitants  of  the 
torrid  aone. 

The  mean  of  the  observations  made  at  noon, 
b^m  tbe  27th  of  June  to  the  16th  Of  Nove«i^ 
ber,  were,  at  La  Guayra,  31-6^  of  the  centi- 
grade  thermometer;    at    Cumana,  29*y;    at 

wbich  I  compared  with  mine,  and,  hy  means  of  mine,  with 
tlie  thennometer  of  the  ohservatory  at  Paris. 

*  We  could  add  to  this' small  Dumber,  Ooro,  CAr^K^eflfr, 
Omoa^  CaQipeachy,  Guayaquil,,  and  Acapdico.  Mj  com- 
parisons are  founded,  for  Cumaoa,  on  my  own  observations 
^  and  those  of  Don  Faustio  Rubio;  and  for  Vera  Cruz  an4 
the  Bavannah,  on  the  observations  of  Don  Bernardo  dc  Or- 
ta  and  Don  Joacquin  Fenrer. 


Vera  Cru35, 28T ;  at  the  Havannali,  295'.  The 
daily  difference  al  the  same  hour,  scarcely  ex- 
ceeded 0-8«  or  l•4^  During  this  period  it  rain- 
ed but  four  tiroes,  and  then  only  for  seven  or  . 
dght  minutes.  At  this  season,  the  yellow  fercfr 
prevails ;  which  usually  disappeai-s  at  La  Guay- 
ra,  as  at  Vera  Cru^*,  and  the  islind  of  St.  Vin- 
cent, when  the  tetnpemture  of  the  day  desc^eti(!is 
below  twenty  three,  or  twenty  four  degrees. 
The  raieah  temperature  of  the  hottest  mohth 
tros,  at  La  Guayra,  nearly*  2S-3'' ;  at  Cuiuan^, 
^Sf-V;  at  Vera  Cruz,  27*7*;  at  Cairo,  according 
to  Nonet,  29y ;  at  Rome,  25^  Fiom  the  16th 
of  November  to  the  19th  of  December,  the 
mean  temperature  of  noon,  at  La  Guayra,  was 
only  24-3^ ;  at  night,  21-6\  This  is  the  time 
at  which  the  suflferin^  from  heat  are  the  least ; 
and  yet  I  do  not  believt;,  that  the  thenhometer 
ever  falls  (and  it  is  lowest  a  little  before  sun- 
rise) below  21*.  It  sometimes  descends  at  Cu- 
mana  to  212";  at  Vera  Cruz,  to  16^  at  the 
Havannah  (always  when  the  north  wind  blows), 
to  8"*  and  eveu  lower.  The  mean  temperature 
of  the  coldest  month -f-  is,  in  these  fou^  places, 
.  23-5r,  36-8%  2M«,  210^  At  Cairo,  it  is  13-4*. 
The  mean  (jf  the  whole  year^  accordiag  to  good 

*  A^Otfv.  Espagne,  vol.  ii,  p.  765. 

t  The  mean  of  the  hottest  mouth  stk  Fam  u|  19*  pr  MS 
consequently  3  or  4  degrees  less  than  the  ^oUbst  iBOBtli  %t 
La  Gaaym. 
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observations  carefully  calculated^  \s,  at  La  Guay- 
ra,  nearly  28-l»;  at  Cumana,  27*7*;  at  Vera  Cruz, 
25'4'* ;  at  the  Havannah,  25'6^ ;  at  Rio  Janeiro, 
23*5'';  at  Santa  Cruz  in  Teneriffe,  in  the  latitude 
of  2S«  28',  but  backed,  like  La  Guayra,  by  a  wall 
of  rockg,  21^ ;  at  Cairo,  22-4«;  at  Rome,  15-8». 
From  the  whole  of  these  observations*  it 
followSj  that  La  Guayra  is  one  of  the  hottest 


*  The  following  are  the  honoy  variatioiis  of  the  barometer 
in  Paris  lines,  with  the  heists  of  the  centigrade  themuK 
meter  and  of  the  whalebone  hygrometer  of  Delacy  as  I 
observed  them  from  the  23d  to  the  25th  of  January,  at  the 
.port  of  La  Gnaynu 
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Hour           Baiom. 

Therm. 

Hygpnoin* 

11  even,    337-2^ 

23-5** 

51-0''  star  light,  fine. 

4    mom.   336-7 

231 

62*4 

7|             337-5 

23^ 

45*3 

9               837-7 

24*3 

42-5 

10             337-6 

25-6 

42*3 

12              337-1 

26-2 

45*2  sky  misty. 

21  aftem.  336*4 

26*4 

45a 

4)              336-S 

26-2 

46*3 

H              336-6 

23-7 

470 

9                337*1 

24-3 

53*2  clouds 

11|            3368 

23*7 

52*4 

7  morn.    337*0 

22*5 

51-2  serene^  azure  sky. 

8               337  3 

23*5 

50*3 

The  obserra^ons  of  temperature  corresponding  to  mine 
gave  for  Cnmana,  the  23d  of  January  at  eleven  at  night, 
26*6^;  the  24th  of  January,  half  after  two  in  the  afternoon, 
^8-2?;  at  eleven  i^  the  evening,  26*5^;  the  26th  of  January 
at  seven  in  the  morning,  25-5^ 
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pkCes  on  the  Earth  * ;  that  the  quantity  of 
heat  which  it  reeei^  in  the  course  of  a  year 
is  a  little  greater  than  that  felt  at  Cumana ; 
but  that  in  the  months  of  November,  December^ 
and  January  "f*,  (at  equal  distance  from  the 
two  passages  of  the  Sun  through  the  zenith  of 
the  town),  the  atmosphere  cools  more  at  La 
Guayra.  May  not  this  cooling,  much  slight- 
er than  that  which  is  felt  almost  at  the  same 
time  at  Vera  Cruz  and  at  the  Havannah^  be, 
the  effect  of  the  more  western  position  of  La 
Guayra  ?  The  aerial  ocean,  which  appears  to 
foiin  only  one  mass,  is  agitated  by  currents,  the 
limits  of  which  are  fixed  by  immutable  laws ; 
and  it's  temperature  is  variously  modified  by 
the  configuration  of  the  lands  and  seas  by  which 
it  is  sustained.  It  may  be  subdivided  into  se- 
veral basins,  which  overflow  into  each  other, 
and  of  which  the  most  agitated  (for  instance, 
that  placed  over  the  Gulf  of  Mexico,  or  between 

*  In  Asia  tbe  mean  temperatures  of  Abashar,  of  Madras, 
and  of  Batavia,  are  not  above  25^  and  27^ :  but  the  bottQst 
month  at  Madras  rises  to  ^2^  according  to  Roxhorgh  x  -and 
at  Abu^ar,  on  tbe  Persian  Golf,  according  to  Mr.  Jukes, 
to  93-9^ ;  which  is  from  two  to  four  degrees  higher  than  at 
Cairo,  See  Barrow's  Voyage  to  Cocbinchina,  p.  IdO; 
Malcolm's  History  of  Persia,  vol.  ii,  p.  505 ;  and  my  essay 
on  the  distribution  of  lieat,  and  the  isothermal  lines,  in  the 
Mtm,  de  la  Socieie  cTArcueil,  Tom,  Hi. 

t  From  the  middle  of  tbe  month  of  January  the  heat  bo. 
gins  to  aogmeat  at  La  Guayra. 
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the  Sierra  of  Santa  Martha  and  the  Sea  of 
Darien)  have  a  powerful  influence  oH  the  cool* 
ing  and  the  motion  of.  the  neighbouring  co* 
lumns  of  air.  The  north  winds  sometimesi 
cause  influxes  and  counter  currents  in  thc} 
south-west  part  of  the  Caribbean  Sea,  which 
neem,  during  particular  months,  to  diminiA 
the  heat  as  far  as  Terra  Firma. 
*  At  the  time  of  my  abode  at  La  Guayra,  the 
scourge  of  yellow  fever,  or  calentura  amarUid, 
had  been  known  only  two  years ;  and  the  mor-* 
tality  had  not  been  considerable,  because  the 
confluence  of  strangers  on  the  coast  of  Carao* 
cas  was  less  than  at  the  Havannah  and  Vera 
Cruz.  A  few  individuals,  even  Creoles  and 
Mulattoes,  were  sometimes  taken  ofi"  suddenly 
by  certain  irregular  remittent  fevers;  which, 
from  being  complicated  with  biliousr  appear- 
ances, hemorrhages,  and  other  symptoms  equals 
ly  alarming,  appeared  to  have  some  anokgy 
with  the  yeUow  fever.  They  were  generally 
men  employed  in  the  hard  labour  of  cutting 
wood ;  in  the  forests,  for  instance,  in  the  neigh- 
bourhood of  the  little  port  of  Can^pano,  or  the 
Gulf  of  Santa-Fe,  weat  of  Cumana.  Tlieir 
death  often  alarmed  the  unseasoned  Europeans, 
ki,  towns  that  were  regarded  as  eminently 
healthy ;  but  ^e  «eeds  of  the  sporadical  ma- 
4ady  by  whysh  they  had  been  attacked  were 
propagated  no  fieirther.    On  the  eoMt  of  Terra 
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Firraa,  the  real  typhus  of  America^  which  is 
known  by  the  names  voniito  prieto  (the  black 
^mit)  and  of  yellow  fever^  and  which  ought 
to  be  considered  as  a  morbid  affection  mi  ge- 
nerisy  was  known  only  at  Porto  Cabdno,  at 
Carthagena,  and  at  Santa  Martha^  where  Gas- 
tdbondo  bad  obsta-ved  aind  described  it  in  1729. 
The  Spaniards,  who  had  recently  disembarked^ 
and  the  mhabitants  of  the  valley  of  Caraccas, . 
were  not  then  afraid  to  reside  at  La  Guayra. 
They  camplained  only  of  the  oppressive  hesA,, 
which  prevailed  dnring  a  great  part  of  the  yean 
if  they  qaposed  th^maelves  to  the  immediate 
aelioii  of  the  Son,  th^  dreaded  at  most  only 
those  inflamrantioos  of  the  skin  or  eyes,  which 
are  fielt  every  where  in  the  torrid  2one,  and 
which  are  often  moompaaaeA  by  a  febrile  affec- 
tion, and  powerful  eongestions  in  the  head. 
Many  iaiBvidiKds  preferred  the  ardent  but  uni- 
form climate  of  La  Guayra  to  the  eool  but 
extremely  variable  chmate  of  Caraceas ;  and 
scarcely  any  mention  was  made  c^  the  insa- 
lubrity of  that  port. 

Sfaice  the  year  1797  cv€iry  thing  has  changed. 
Commtrce  beWig  opened  to  other  vessels  than 
tbcfie  of  the  BMther  oountry,  seamen  bom  in 
.eoider.  cttmates  than  Spaii^  and  consequently 
HMve  sensible  U>  the  impcessions  of  the  cfimatc? 
of  the  tortid  aone»  b^gan  to  frequent  La  Guay- 
ra.   The  yellow  fever  declared  itseif$  North 
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Americans,  seized  with  the  typhus,  were  re- 
ceived in  the  Spanish  hospitals;  and  it  was 
affirmed,  that  they  had  imported  the  contagion^ 
9jad  that,  before  they  entered  the   road,  the 
disease  had  appeared  on  board  a  biig,  which 
came  from  Philadelphia.    The  captain  of  the 
brig  denied  the  fact;  and  asserted,  that^  fer 
from  having  introduced  this  malady,  his  sai- 
lors had  caught  it  in  the  port.    We  know  from 
what  happened  at  Cadiz  in  1800,  how  difficult 
it  is  to  elucidate  facts,  when  their  uncertainty 
serves  to  favour  theories,  that  are  diametrically 
opposite.     The   more  enlightaied  inhabitants 
of  Caraccas  and  La  Guayra,  divided  in  opinion, 
like  the  physicians  in  Europe  and  the  United 
States,  on  the  principle  of  contagion  of  the  yel- 
low fever,  cited  the  instance  of  the  same  Ame- 
rican, vessel  to  prove,  scmie,  that  the  typhus 
came  from  abroad,  and  others,  that  it  took  birth 
in  the  country  itself.     Those  who  embraced 
the  latter  system  admitted,  that  an  extraordi- 
nary alteration  had  been  caused  in  the  consti- 
tution of  the  atmosphere  by  the  overflowings 
of  the  Rio  de  La  Guayra.    This  torrent,  which 
in  general  is  not  ten  inches  deep,  was  swelled 
after  sixty  hours  rain  in  the  mountains,  in  so  ex- 
traordinary a  manner,  that  it  bore  down  trunks 
of  trees,  and  masses  of  rock  of  a  considerable 
size.    During  this  augmentaticm^   the  waters 
were  from  thirty  to  forty  feet  in  breadth,  9,nd 
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frmn  eight  to  ten  feet  in  dq)th.    It  waj9  rap- 
posed  that  they  had  issued  from  some  subter- 
raneous  baan^  formed  by  successive  infiltra- 
tions into  the  recently  cleared  arable  lands. 
Many  houses  were  carried  away  by  the  tor* 
r«nt ;  and  the  inundation  became  niore  dan- 
gerous for  the  stores,  in  consequence  of  the  gate 
of  the  town,  which  could  alone  have  ^ven  an 
issue  to  the  waters,  being  accidentally  shut. 
It  was  necessary  to  make  a  breach  in  the  wall  on 
the  seaside ;  more  than  thirty  persons  perished^ 
and  the  damage  was  computed  at  haif  a  million  of 
piastres.    The  stagnant  waters,  which  infected 
the  stores,  the  cellars,  and  the  dungeons  of  the 
pubfic  prison,  no  doubt  diffused  miasmata  in 
the  air,   which,  as  predisposing  causes,  may 
have  accelerated  the  developement  of  the  yel- 
low fever;  but  I  believe  that  the  inundation 
of  the  Rio  de  la  Guajrra  was  as  little  the  pri- 
mary cause,  as  the  overflowings  of  the  Guadal-* 
quiver,  the  Xenil,  and  Gual-Medina,  were  at 
Seville,  at  Ek^ija,  or  at  Malaga,  in  the  fatal  ^epi- 
demics of  1800  and  1804.    I  examined  with 
attention  the  bed  of  the  torrent  of  La  Guayra ; 
^nd  saw  there  only  a  barren  soU,  blocks  6f 
mica^late  and  gneiss,  containing  pyrites,  and 
broken  off  from  the  Sierra  de  Avila,  but  nothing 
that  could  li^ve  had  any  effect  on  the  purity  of 
the  air. 
Since  the  years  1797  and  1798,  the  same  in 
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nFhich  there  was  a  dreailfiil  mortality  at  Fhiia- 
ddphia,  Sauta  Luda*,  and  St  Donungo^  tlie 
yellow  fever  has  continued  if  8  ravages  at  La 
.  d^ayra.  It  has  proved  &tal  not  only  to  the 
troops  newly  arrived  from  Spain,  but  also  to 
those  whi^  had  been  raised  &r  from  the  coafito, 
m  the  Llanos  between  CalahoziO  and  Uritucu^ 
in  a  region  almost  as  hot  as  La-Guayra,  biit 
&vourable  to  health*  This  latter  phenemenoa 
IvoYild  surprise  us  more,  if  we  did  not  know^ 
that  even  the  natives  of  Vera  Cruz,  who  are 
9ot  attacked  with  the  typhus  in  their  own  town, 
sometimes  sink  under  it  in  the  epidemics  of  the 
Havapnah  and  the  United  States  f.  As  the 
black  vomit  finds  an  iasumomitable  limit  at 
the  Encero  (four  hxmdred  and  seventy -six 
toises  higli)  oa  the  decHvitjof  the  mountains  of 
Mexico,  on  the  road  to  Xalapa,  where  the; 
oaks  and  a  cool  and  delicious  cfiraate  bc^n ; 
the  yellow  fever  scarcdy  ever  passes  beyoed 
the  rtdge  of  mountains,  tiiat  separates  La  Guay- 
ra  from  the  valley  of  Caraceas.  This  voJley 
has  been  exempted  from  it  for  a  long  time ;  for 
we  must  not  confound  the  vamito  and  the  yettow 
fever  with  the  irr^ular  and  bilious  fevers. 
The  Cumbre  and  the  Cerro  de  Avita  form  a 
very  useful  rampart  to  the  town  of  Caraceas^ 

*  Gillespie,  on  the  Disease  of  his  Majesty's  Sqnadvon  in 
the  Antilles,  J800,  p,  17. 
t  Naur.  Esp,  vol  ii,  p.  772.  ^ 


the  elfivatioB  of  whk^  it  UMe  exeeeds  that  of 
the£oe?ro^  but  of  whidi  tbe  mean  UniperatiiTO 
18  aboTe  tb^t  bf  XalaiMU 

I  have  published  m  aaotber  work  •  the  pfay* 
ttcal  ob($ermtioii8  made  by  Mr.  Bonpland  and 
mjnidf  on  the  locality  of  toww^  that  are  psitod* 
icaU(y  subject  to  the  ecoui*^  of  tlie  yellow  fe- 
v«r ;  aad  I  diall  aot  hazard  here  any  new  con*  > 
jectares  on  the  ohaoges  observed  in  the  patho^ 
genie  constitution  of  particular  cities.  The 
more  I  reAe<3t  on  this  subject^  the  more  myste- 
rious appears  to  me  aU  that  related  to  those 
Ifa^eous  emanatJMifc  which  we  cafl  so  vaguely 
the  seeds  at  foalagion^  and  which  are  siqqMMBed 
to  be  developed  by  a  corrupted  air,  destroyed 
by  cold^  o(»veyed  from  place  to  place  in  gaiv 
ments^  and  attached  to  the  waHs  of  houses. 
How  can  we  explain  why^  4mmg  the  eighteen 
y^ars  wbioh  preceded  the  year  1794^  there  was 
not  one  single  instance  of  the  vemito  at  Vera 
Cru9)  though  the  cokicourBa  of  unseasoned  Eu^ 
]?opea^s  and  <^  Me^oaas  fifoib  the  intertor^  was 
very  considerable ;  though  the  sailors  indulged 
in  the  same  excessea,  witli  which  they  are  stiU 
reproached ;  and  though  the  town  was  not  so 
clean  as  it  has  been  since  the  year  1800  ? 

The  following  is  the   series  of  pathological 
&cts,  considered  in  their  greatest'  simplicity. 

•  Now.  Eip.  Tom.  ii,  p.  752—7881. 
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When  a  great  number  of  persons^  bom  in  a 
cold  climate^  arrive  at  the  same  time  in  a  port 
of  the  torrid  zone^  not  particularly  dreaded  by 
navigators^  the  typhus  of  America  begins  to 
appear*  Those  prisons  have  not  had  the  typhus 
during  their  passage ;  it  manifests  itself  among 
them  only  on  the  very  spot.  Is  the  atmospheric 
ecmstitution  changed  ?  or  does  a  new  form  of 
disease  display  il»elf  among  individuals^  whose 
irritability  is*highly  increased  ? 
.  The  typhus  soon  begins  to  exert  if  s  ravages 
among  other  Europeans,  bom  in  more  southern 
countries.  If  it  propagate  itself  by  conta^on, 
it  seems  surprising,  that  in  the  towns  of  the 
equinoctial  continent  it  does  not  attach  itself 
to  certain  streets ;  and  that  immediate  contact* 
does  not  augment  the  danger,  any  more  than 
seclusion  diminishes  it.  The  sick,  when  re- 
moved to  the  inland  country,  and  especially  to 
cooler  and  more  elevated  spots,  to  Xalapa,  for 
instance,  do  not  communicate  the  typhus  to 
the  inhabitants  of  those  places,  either  because 

*  In  the  oriental  plagae  .'(anAther  tjphas  charactericed 
by  a  great  duorder  in  the  lymphatic  system)  immediate 
contact  is  less  to  be  feared  than  is  generally  thought.  Mr. 
Larrey  asserts,  that  the  tumefied  glands  may  be  touched, 
or  cauterized  without  danger ;  but  he  thinks  we  ought  not 
te  risk  putting  on  the  clothes  of  persons  attacked  with  the 
plague,  Mim.  sur  les  Maladies  de  FArmie  Francoise  en  Egypte, 
p.  35. 
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it  is  not  contagious  in*  if  s  nature,  or  that  the 
prediqK>ffing  eauses  are  not  the  same  as  in  the 
regions  of  tlie  shore'.  When  thd*e  is  a  consi- 
derable diminution  of  the  temperature,  the  epi- 
demy  usually  ceases,  even  on  the  spot  where^ 
it  first  appeared.  It  again  begins  at  the  ap^ 
proach  of  the  hot  season,  and  sometimes  long 
before;  though  during  several  months  there 
has  been  no  sick  perscjn  in  the  harbour,  and  no 
ship  has  entered  it. 

The  tyi^s  of  America  appears  to  be  confin- 
ed to  the  shore,  dther  because  those  persons 
who  bring*  the  disease  disembark  there^  and 
goods  supposed  to  be  impregnated  with  dele- 
terious miasmata  are  there  accumulated;   or 
because  on  the  seande  gaseous  emanations  of  a 
particular  nature  are  fonned.     The  aspect  of 
the  places  where  typhus  exerts  it's  ravages  seemd 
often  to  exclude  all  idea  of  a  local  or  endemical 
ori^.    It  has  been  seen  to  prevail  in  the, Cat 
naries,  the  Bermudas,  and  among  the  smaller 
West  India  Islands,    in  dry  places  formerly 
distinguished  for  the  gref^  salubrity  of  thdr 
climate.    Examples  of  the  propagation  of  tlie 
yellow  fever  in  the  inland  parts  of  the  torrid 
zone  appear  very  doubtfiil;  this  malady  may 
have  been  confounded  with  remitting  bilious 
fevei^.     With  respect  to  the  temperate  zone^ 

i  Baflljr,  de  la  Fievrejame,  1814,  p«  421. 
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in  which  the  contagiouB  cfaaraoter  of  the  ty^ 
phtu  of  America  is  more  decided^  the  disease 
has  indubitably  splnead  far  from  the  shore^  erek 
into  very  devated  places,  exposed  to  cool  and 
dry  fnnds,  as  in  Spain,  at  Medina-I^donia,  at 
Carlotta,  and  the  city  of  Murcia.  Hiat  variety 
of  phenomena,  which  the  sjame  q)idemic  ex* 
hifaits^  according  to  the  difference  of  climates, 
the  union  of  predlqposiiig  catises,  it's  shorter  or 
longer  duration,  and  the  degree  of  it's  escdcer^ 
ittim,  should  render  us  extremely  circumspect 
IB  trading  the  secret  causes  of  the  American 
typhus.  An  enUgfatened  observer,  who,  at  the 
time  of  the  violent  epidemics  in  1802  and  1§09, 
was  chief  physician  to  the  colony  of  St.  De>- 
raogOj  and  who  has  rtudied  that  diiMase  in  the 
Island  of  Cula,  the  United  Stales,  and  Spaifi, 
Mr.Baiitty,  thfaiks  like  noe,  ""  that  the  typhi»  is 
Very  often,  but  not  alwaysy  contagious  *."* 

Since  the  yeHow  fever  has  made  such  erutti 
fSfrages  in  La  Guayia,  the  want  of  cleanfiness 
in  thaik  little  town  has  been  exaggerated,  JSke 
tiUftofVeraCm,  and  of  the  qn^y^  orwltoi^ 
€f  IHiiladdphitt..  In  a  place  wtvere  the  soil  ift 
extvcmely  dry,  destitute  of  vegetation,  and 
Where  a  ficw  drops  of  water  scarcely  fall  in 
seven  or  e^^ht  months^  the  causes,  that  prd^ 
dnoe  what  are  calkd  miasmata,  cannot  be  very 

♦Baill)r,  as  above  &(?,,  p.  iii  (^owt.  t^sp.,T!oxa,  u,  p.  771)* 
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frequent    The  stjreeta  of  La  Guttyra  appeared 
to  me  in  general  to  be  tolerably  clean,  witk  the 
exception  of  the  quarter  of  the  slaughter-houses. 
The  sea-side  has  no  beach^  on  which  the  re- 
mains of  Aic^  and  of  mollnscas  are  heaped  up  i 
but  the  neighbouring  coast,  whkh  sU^tehes  to 
the  east  toward  Cape  Codera,  and  consequently 
to  the  windward  of  La  Ouayra)  is  extremely 
unhealthy.      Intermitting,  putrid,  and  biliouft 
fevers  often  prevaQ  at  Macuto,  and  at  Cara- 
valleda;   and,  when  from   time  to  time  the 
breeaie  is  interrupted  by  a  westerly  wind,  the 
little  bay.of  Cotid;,  which  1  shall  often  have  oc- 
casion to  mention,  sends  an  air  loaded  with, 
putrid   enumattons  toward  the   coast  of   La 
Guayra,  notwithstanding  the  rampait  opposed 
by  Cape  Blanco. 

The  irritability  of  the  organs  being  so  differ- 
ent in  the  people  of  the  OMth  and  those  of  the 
Honth,  it  cannot  be  doubted,  that  with  a  great* 
er  freedom  ci  commerce,  and  a  more  frequent 
and  intimate  eommunication  between  countries 
situate  in  different  climates,  the  yellow  fever 
win  attend  if  s  ravages  in  the  New  World.  It 
is  even  probaMe,  that  the  e<mcurrence  of  so 
many  exciting  causes,  and  their  action  on  in* 
dividual  s6  differently  organized,  may  give 
birth  to  new  forms  of  disease,  and  new  devi- 
ations of  the  vital  powers.  TMs  is  one  of  the 
«vib^  that  inevitably  attend  a  rising  eivilizatiop. 
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To  point  it  out  is  not  to  regret  barbarism  t-  it  ifll 
not  to  partake  the  opinions  of  those,  who  would 
break  the  bands  that  unite  nations,  not  in  order 
to  render  the  ports  of  the  polonies  more  healthy, 
but  to  thwart  the  introduction  of  knowledge, 
and  slacken  the  progress  of  reason. 

The  yellow  fever  and  the  black  vomit  cease 
periodically  at  the  Havannah  and  Vera  Cruz^ 
when  the  north  winds  ^ring  the  cold  air  of 
Canada  toward  the  Gulf  of  Mexico.    But  from 
the  extreme  equality  of  temperature,  which  cha- 
racterizes the    climates  of  Porto-Cabello,  La 
<3ruayra.  New  Barcelona,  and  Cumana,  it  may 
be  feared,  that  the  typhus  will  there  become 
permanent,  whenever,  from  a  great  concourse  of 
strangers,  it  has  acquired  a  high  degree  of  ex^ 
acerbation.    Happily  the  mortality  has  dimin^ 
ished  since  the  treatment  of  this  epidemic  has 
been  varied,  according  to  the  character  it  pre- 
isents  in  different  years ;  and  since  the  different 
stages  of  the  disease  have  been  better  studied^ 
which  are  recognized  by  symptoms  of  inflam- 
mation, and  of  ataxy  or  debility.    It  would,  I 
think,  be  unjust  to  deny  the  success,  which  the 
new  system  of  medicine  has  obtained  over  this 
terrible  scourge ;  yet  the  persuasion  of  this  suc- 
cess has  not  made  much  progress  in  the  colo- 
nies.    It  is  there  said  pretty  generally,  *^  that 
the  physicians  now  explain  the  course  of  the 
disease  in  a  more  satisfactory  manner  than  they 
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did  formerly,  but  that  they  do  not  cure  H  bet-^ 
ter:  that  heretofore  the  patient  was  left  to  die 
slowly^  taking  no  other  remedy  than  an  infusion 
of  tamarinds ;  and  that  in  our  days  a  more  ac- 
tive practice  carries  him  to  the  grave  in  a  more 
direct  and  expeditious  manner.** 
'   This  opinion  is  not  founded  upon  an  accu'- 
rate  knowledge  of  what  was  done  formerly  in 
the  West  Ipdia  islands.    The»voyage  of  Father 
Labat   sufficiently  demonstrates^   that  in '  the 
beginning  of  the  18th  century  the  physicians  of 
the  West  Indies  did  not  suffer  the  sick  to  die 
so  tranquilly,  as  seems  to  be  supposed.     They 
did  not  then  kill  by  emetics^  bark,  and  opium, 
employed  in  too  large  doses,  and  unseasonably ; 
but  by  frequent  bleedings,   and  the  abuse  of 
purgatives.    The  physicians  indeed  seemed  so 
well  aware  of  the  effects  of  their  treatment, 
that  they  had  the  candour  ^'  to  present  them- 
selves at  the  bed-side  of  the  sick,  accompanied 
at  their  first  visit  by  a  confessor  and  a  notary.** 
At  present,  in  neat  and  well  conducted  hos- 
pitals, they  often  succeed  in  reducing  the  num- 
ber of  deaths  to  dghteen  or  fifteen  in  a  hundred^ 
and  even  a  little  less.    But  whenever  the  sick 
are  crowded  together,  the  mortality  increases 
to  one  half,  or  even  to  three  quarters,  of  which 
the  French  army  in  St.  Domingo  afforded  an 
example  in  1802. 

I  found  the  latitude  of  La  Guayra .  tcf  be 
YOL,  in.  2  o 
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10-  Se'  19^^  and  the  longitude  69^  26^  13'^  ♦. 
The  .dip  of  the  needle  on  the  S(4th  of '  Januarj, 
1800,  was  42-20^  and  it's  variation  4^  20'  35'' 
east.  The  intensity  of  the  magnetic  forces  was 
found  proportional  to  237  osciliationsw 

Jn  foliomng  the  granitic  coast  of  La  Guayra 
toward  the  we$t^  we  find  between  this  port^ 
which  is  in  fact  but  an  ill-sheltered  roadstead^ 
«ind  that  of  Porto  Cabello,  several  indentations  ^ 
of  the  land^  fornishiBg  excellent  ahchora^  for 
ships.  Such  are  the  small  bay  of  Catia^  Los 
Arecifes,  Pucrto-lar-Crua,  Choroni,  Sienega  de 
Ocumare,  Turiamo,  Burburata^  and  Pataneba 
All  these  ports^  with  the  exception  of  that  of 
Burburata,  from  which  mules  are  exported  to 
Jamaica^  are  now  frequented  only  by  small 
coasting  vessels,  which  are  there  laden  with 
provision  and  cacao  from  the  sarrounding 
ptantallons.  The  inhabitants  of  OeLraccas^  those 
at  least  who  have  more  extensive  views,  feel  a 
great  int^est  in  the  anchorage  of  Catia^  to  the 
west  of  Cape  Blanco.  Mr.  Bonpland  and  my- 
self examined  this  point  of  the  coast  during  ouir 
second  abode  at  La  Gnayra.  A  ravin,  of 
which  we  shall  speak  hereafter,  known  by  the 
name  of  the  Quebvada  de  Tij^^  descends  from 

*  Espinoaa  fixes,  on  the  authority  of  Mr.  Ferrer,  tbe 
northern  part  of  the  town  in  the  latitude  of  10*  36*  40'^: 
Memorias  de  lot  Naveganta  Eijmoles,  1809«  Xoiii.  n.  Fart  ir, 
P-  24. 
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the  iable-land  of  Caraccas  townrds  Catia.  A 
desigo  bas  long  been  formed  of  making  a  wag- 
gon road  through  this  ravin,  and  of  abandoning 
the  ancient  road  to  La  Gnayra,  which  resem- 
bles the  passage  over  St.  Gothard.  According 
to  this  plan,  the  port  of  Catia,  equally  large  and 
safe,  would  replace  that  of  La  Guayra.  Un* 
lurtunately,  however,  all  that  shore,  to  leeward 
of  Cape  Blanco,  abounds  with .  mangroves,  and 
is  extremely  unhealthy.  I  ascended  to  the 
smnmit  of  the  promontory,  that  forms  Cabo 
Blanco,  in  order  to  observe  at  the  look-<mt  the 
passage  of  the  Sun  over  the  meridian.  I  wished 
to  compare  in  the  morning  the  altitudes  taken 
with  an  artificials  horizon  and  those  taken  with 
the  horizon  of  the  sea ;  to  verify  the  apparent 
depression  of  the  latter,  t^  the  barometrical 
measurement  of  the  hill  ^.      By  this  method^ 

*  BiroBieter,  at  the  lere]  of  the  sea,  837*3o ;  tfaerm.  28^ 
Baromeler  »t  the  1ook-oat»  on  the  smnmit  of  Cape  Blaooo^ 
332-8  (io  Haed  of  the  ancient  pied  de  rof) ;  Thenn.^  27-2^. 
Height,  65  toises.  I  found  at  the  look-out  the  angle  be* 
tween  the  house  of  the  Manilla  Company  at  La  Gnayra,  andl 
the  tower  of  Mai(}uitia,  11*  31 '  25'';  between  that  hou««^ 
and  Point  Niguata,  14^  58^  35^',  The  Iongitudii>al  axis  of 
the  Cape,  forming  an  elongated  promontory,  is  in  the  dircc^ 
tbn  of  N.  81**  eaat ;  the  most  salient  part,  that  in  the  middle^ 
points  N.  47°  east ;  at  La  Guayra,  (the  elevation  of  my  eye 
being  thirty-three  feet)  X  saw  the  look-oat  of  the  Cape  at 
an  angle  of  I*'  12'  of  altitude ;  which,  cembined  with  the 
barometrical  measurctnent,  gives  3316  tak»e«  (or  the  ^tanea* 

2d  2 
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hitherto  veiy  Kttle  employed,  oh  reducing  tfie 
heights  of  the  Sun  to  the  same  time,  a  reflectiiig 
instrument  may  be  used  like  an  instrument 
furnished  with  a  level.  I  found  the  latitude  of 
the  Cape,  which  is  not  marked  on  the^maps  of 
the  Deposito  Hydrogrqfico  of  Madrid,  in  other 
respects  so  exact,  to  be  10  36^  A^^ ;  I  could 
pnly  make  use  of  the  angles  which  gave  the 
image  of  the  Sun  reflected  on  a  plane  glass ; 
the  horizon  of  the  sea  was  very  misty,  and  the 
windings  of  the  coast  prevented  me  from  taking 
the  height  of  the  Sun  on  that  horizon. 

The  environs  of  Cape  Blanco  are  not  unin- 
teresting for  the  study  of  rocks.  The  gneiss 
here  passes  to  the  state  of  mica-slate*,  and 
contains,  along  the  seacoast,  layers  of  schis- 
tose chlorite  -f*.  In  this  latter  I  found  gamels 
and  magnetical  sand.  On  the  road  to  Catia  we 
«ee  the  chloritic  schistus  passing  into  horn- 
blende schistus:};.  All  these  formations  are 
found  together  in  the  primitive  mountains  of 
the  Old  World,  especially  in  the  north  of  Eu- 
rope. The  sea  at  the  foot  of  Cape  Blanco  throws 
up  on  the  beach  rolled  fragments  of  a  rock, 

{Ohs.  Ast.,  Tom.  i,  p.  192.)  Jefferjs,  in  the  fFcst  India  Pilot, 
1783^  places  Cape  Blanco  twenty  minutes,  or  almost  seveii 
^agues,  west  from  La  Guayra. 

•  GUnmenchkfer* 
t  Chloritickifer. 
i  HorMaidsciiffer. 
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vhich  i«  a  granular  mixture  of  hornblende  and 
lamellar  feldspar.  It  is  what  is  rather  vaguely 
Called  primitive  grunstein.  In  it  we  can  recog- 
nize 'traces  of  quartz  and  pyrites.  Submarine 
rocks  probably  exist  near  the  coast^  which  fur- 
nish these  very  hard  masses.  I  have  compared 
them  in  my  journal  to  the  paterlesteiM  of  Fich- 
telbergy.  in  Franconia,  which  is  also  a  diabase^ 
but  so  fiisible,  that  glass  buttons  are  made  of 
it,  which  are  employed  for  the  slave-trade  on 
the  coast  of  Guinea.  1  believed  at  first,  ao* 
cording  to  the  analogy  of  the  phenomena  which 
the  mountains  of  Franconia  furnish  ^^  that  the 
presence  of  these  hornblende  masses  with  crys- 
tals of  common  (uncompact)  feldspar  indicated 
the  proximity  of  transition  rocks  ^  but  in  the 
high  valley  of  Caraccas,  near  Antimano,  balls 
of  the  same  diabasefiU  a  vein  crossing  the  mica- 
slate.  On  the  western  declivity  of  the  hill  of 
Cape  Blanco^  the  gneiss  is  covered  with  a  forr 
mation  of  sandstone^  or  agglomerate,  extremely 
recent.  This  sandstone  combines  angular  frag- 
liients  of  gneiss^  quartz,  and  chlorit,  magnetieal 
sand^  madrepores,  and  petrified  bivalve  shells. 
Is  this  formation  of  the  same  date  a^that  of 
Puhta  Araya  and  Cumana  ?  I  sent  numerous 
specimens  of  it  to  the  cabinet  of  the  King  of 
Spain  at  Madrid. 

*  Near  Schaaensteio,  and  Steben,  where  the  carbnr^tte^ 
transition  schist  predominates. 
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Scarcely  any  part  df  the  coast  has  so  burnr 
iiig[  a  climate  as  the  environs  of  Cape  Blanco. 
We  suffered  much  by  the  heat,'  augmented  by 
the  reveiberation  of  a  barren  and  dusty  soil; 
but  without  feeling  any  bad  consequences  from 
the  effects  of  insolatioh.    The  powerful  action 
of  the  BvLXk  on  the  cerebral  function^  is  extremely 
dreaded  at  La  Guayra^  especially  at  the  period 
when  the  yellow  fever  begins  to  be  felt,    B^ng 
one  day  on  the  terrace  of  the  house,  to  observe 
at  noon  the  difference  of  the  thermometer  in 
the  sun  and  in  the  shade,  I  saw  a  man  ap- 
proaching behind  me^   who   conjured  me  to 
swallow  a  potion,  which  he  held  prepared  in 
his  hand.    He  was  a  physician^  who  bad  ob* 
served  me  from  his  window,  during  half  an 
hour,  bareheaded,  and  exposed  to  the  rajrs  of 
the  3un.    He  assured  me,  that,  born  in  a  very 
northern  felimate,  I  should  infallibly,  after  the 
impradence  I  had  committed,  feel  symptoms^of 
the  yellow  fever  that  very  evening,  if  I  obstin^ 
ately  refused  to  take  the  preservative  against  it. 
1  was  not  alarmed  by  this  prediction,  however 
serious,  believing  myself  to  have  been  long  sea- 
soned ;  but  how  could  I  avoid  yielding  to  en- 
treaties, that  had  so  benevolent  a  motive  ?    I 
swallowed  the  dose;    and  tfie  physician  per- 
haps reckoned  me  among*  the  number  of  the 
sick,  whom  he  had  saved  ip  the  coui-se  of  the 
year. 
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After  having  (kecribed  the  scen^,  and  the 
atmoBi^eric  constitution  of  La  Goayra,  wc  shall 
now  leave  the  coasts  of  the  Caribbean  Sea^ 
scarcely  to  behold  them  again  before  our  re- 
turn from  the  Missions  of  the  Oroondco.  The 
road  that  leads  from  the  port  to  Caraccas^  the 
capitalof  a  government  of  near  900^000  inhab- 
itants^  resembles,  as  I  have  already  observed^ 
the  passages  over  the  Alps,  the  road  of  St^ 
Gothard,  and  of  the  Great  St.  Bernard.  Tak- 
ing the  level  of  the  road  had  never  been  at- 
tempted before  my  arrival  in  the  province  of 
Venezuela.  No  precise  idea  had  even  been 
formed  of  the  elevation  of  the  valley  of  Carac*- 
cas.  It  had  indeed  been  long  observed^  that 
the  descent  was  much  less  from  La  Cumbre 
^nd  Las  Fueltas,  which  is  the  culminating 
point  of  the  ixiad  toward  the  Pastora  at  the  en-% 
trance  of  the  valley  of  Carraccas,  than  toward 
the  port  of  La  Guayra :  but  the  mountain  of 
Avila  having  a  very  considerable  bull<^  the  eye 
cannot  discover  at  the  same  time  the  points  to 
be  compared.  It  is  even  impossible  to  form  ^ 
precise  idea  of  the  elevation  of  Caraccas  from 
the  climate  of  the  valley.  The  air  in  it  is  cool- 
ed by  the  descending  cuirents  of  air ;  and  by 
the  fogs,  which  envelop  the  lofty  summit  of  the 
Silla  during  a  great  patl  of  the  year.  I  have 
often  gone  on  foot  from  La  Guayr^  to  Caraccas ; 
0nd  I  sketched  a  profile  x>f  the  road^  founded  on 
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twelve  points,  the  heights  af  which  were  deter- 
miaed  by  barometric  measnrements  *.  I  have 
often  earnestly  wished,  that  my  levelling  should 
be  repeated  and  rendered  porrect  by  some  well 
informed  traveller,  who  may  visit  this  coimtry, 
at  once  so  picturesque  and  so  interesting  to  the 
natural  philosopher. 

When  in  the  season  of  the  great  heats  we 
breathe  the  burning  atmosphere  of  La  Guayra, 
and  turn  our  eyes  toward  the  mountains,  we 
are  strongly  affected  by  the  idea,  that,  at  the 

*  The  following  are  the  barometrical  observations^  and 
their  results.  Maiqaetia»  335:0;  therm.  25*6^  La  Venta, 
a  large  inn  on  the  northern  slope  of  La  Cumbre,  or  the  Cerro 
de  Avila,  bar.  294-1 ;  therm.  19'2^  £1  Guayavo,  or  the 
little  Venta  de  la  Cumbre,  285*3;  therm.  18'7o.  Fort  of 
I^^  Cachilla,  281*5;  therm.  18*8®.  Venta  cliica  de  San- 
chorqaizy  284*2;  therm.  18-7**.  Near  the  spring  of  San- 
chorqdiz  (la  Fuente),  286*4;  therm.  18*6^.  Last  little 
Venta,  before  arriving  at  the  Cross  of  La  Gaayra  284*1 ; 
therm.  18-8*,  The  Cross  of  La'GUayra,  2Q2'2;  therm.  19*6> 
The  Custom  House  of  Caraccas,  Aduana  de  la  Pastora, 
barom.  301*3;  therm.  15*1*.  Caraccas  at  the  Trinidad, 
barom.  803*7 ;  therm.  15*2''  (See  my  06».  Asi,,  Tom.  i,  p. 
290  et  367).  The  re&alts  calculated  are  perhaps  somewhat 
too  little.  The  barometrical  heights  have  been  rodnccul  to 
the  same  time,  by  an  exact  knowledge  of  the  effect  of  the 
small  atmospheric  tides.  The  absolute  elevation  of  the 
barometer  at  the  level  of  the  sea  here  indicates  less  than 
the  same  instmment  gave,  when  carefully  rectified  in  the 
point  p  of  the  scale.  The  differences  only  are  the  question 
he/e. 
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direct  distaace  of  five  or  six  thousand  toises,  a 
population  of  f(Hty  thousand  souls^  assembled 
in  a  narrow  valley,  ei^oys  all  the  coolness  of 
spring;  of  a  temperature  which  at  night  de- 
scends to  12°  of  the  centesimal  thermometer^ 
This  near  approach  of  different  climates  is  com* 
mon  in  the  Cordilleras  of  the  Andes ;  but  every 
where,  at  Mexico,  at  Quito,  in  Peru^  and  in 
New  Grenada,  a  long  journey  must  be  made 
into  the  interior,  either  by  the  plains,  or  by  pro- 
ceeding up  the  rivers,  in  order  to  reach  the 
great  cities,  which  are  the  centres  of  civiliza- 
tion.   The  height  of  Caraccas  is  but  a  third  of 
that  of  Mexico,  Quito,  and  Santa  Fe  de  Bogo- 
ta ;  yet  s^mong  all  the  capitals  of  Spanish  Ame- 
rica, which  enjoy  a  cool  and  delicious  climate 
in  the  midst  of  the  torrid  zone,  Caraccas  stands 
nearest  to  the  coast.    What  a  privilege,  to  pos- 
sess a  seaport  at  three  leagues  distance,  and  to 
be  situate  among  mountains,  on  a  table-land, 
which  would  produce  wheat,  if  the  cultivation 
of  the  coflFee-tree  were  not  preferred ! 

The  road  from  La  Guayra  to  the  Valley  of 
Caraccas  is  infinitely  finer  than  that  from 
Honda  to  Santa  Fe,  or  that  from  Guayaquil  to 
Quito.  It  is  even  kept  in  better  order  than  the 
ancient  road,  which  led  from  the  port  of  Vera 
Cruz  to  Perote,  on  the  eastern  declivity  of  the 
inountains  of  New  Spain.  With  good  mules 
it  requires  but  three  hours,  to  go  from  the  port 
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of  La  Guayra  to  Caraccas ;  and  only  two  hoam 
IQ  return.    Witibi  loaded  mules,  or  on  foot,  the 
journey  is  from  four  to  five  hours.    The.  as- 
cent begins  Mdth  a  ridge  of  rocks  extremdy 
steep,  and  stations  that  bear  the  name  of  Torre 
quemada,  Curucuti,  and  Salto,  to  a  large  inn 
(La  Venta)  built  at  six  hundred  toises  above  the 
level  of  the  sea.     The  denomination  of  the 
hnmt  Ttrwer  indicates  the  sensation  that  is  felt 
in  descending  toward  La  Guayra.    A  sufibcat- 
ing  heat  is  reflected    by   the  walls  of  rock, 
and  still  more  by  the  barren  plains,  on  which 
the  traveller  looks  down.    On  this  road,  as  on 
that  from  Vera  Cruz  to  Mexico,  and  wherever 
on  a  rapid  declivity  the  climate  changes,  the 
increase  of  muscular  strength  and  the  sensa- 
tion of  well-being,  that  we  experience  as  we 
advance  into  strata  of  cooler  air,  have  always 
appeared  to  me  less  striking  than  that  feeling 
of  languor  and  weakness,  which  seizes  on  the 
frame,  when  we  descend  toward  the  burning 
plains  of  the  coast.    Such  is  the  organization 
of  man,  that,  even  in  the  moral  world,  we  are 
less  soothed  by  what  meliorates  our  condition^ 
than  affected  by  a  new  setisation  of  pain. 

From  Curucuti  to  Salto  the  ascent  is  some- 
what less  laborious.    The  windings  of  the  road 
contribute  to  render  the  declivity  easier,  as^ 
in  the  old  road  over  Mount  Cenis.    The  Leap^ 
ror  SaUo^  is  a  crevice,  which  is  passed  on  a  draw- 
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ISridge.  Real  fi>rtifications  crown  the  summii 
of  the  mountain.  We  saw  nt  Yenta  the  ther* 
mometer  at  noon  at  19*3%  when  at  La  Gnayra 
it  kept  up  at  the  same  hour  to  26*2%  Since 
the  period  when  neutrals  have  been  from  time 
to  time  admitted  into  the  ports  of  the  Spanish 
colonies^  sti^ngers  having  been  mor^  easily  per-- 
mitted  to  ascend  to  Caraccas  than  to  Mexico^ 
La  Venta  already  enjoys  some  celebnty  in  Eu- 
rope and  in  the  United  States,  for  the  beauty 
Qf  it*s  scenery.  This  spot  does  indeed,- whed 
the  clouds  peimit,  present  a  magnificent  view  of 
the  sea,  and  the  neighbouring  coasts.  You  dis- 
cover an  horizon  of  more  than  twenty-two  lea- 
gues radius;  the  white  and  barren  shore  re- 
jects a  dazzling  mass  of  light ;  you  see  at  your 
feet  Cape  Blanco,  the  village  of  Maiquetia  with 
if  s  cocoa^trees.  La  Guayra,  and  vessels  that 
enter  the  port.  But  I  found  this  view  far  more 
extraordinary,  when  the  sky  was  not  serene, 
knd  trains  of  cloi|ds,  strongly  illumined  on  their 
upper  surface,  seemed  projected  like  floating 
islands  on  the  surface  of  the  ocean.  Strata  of 
vapour,  hovering  at  different  heights,  formed 
intermediary  spades  between  the  eye  and  the 
lower  regions.  From  an  illusion  easily  explain- 
ed, they  enlarged  the  scene,  and  rendered  it 
floiore  solemn.  Trees  and  dwellings  discovered 
themselves  from  time  to  time  through  the  open- 
^gs,  which  were  left  by  the  clouds  driven  on 
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by  the  winds>  and  rolling  over  one  another. 
Objects  then « appear  at  a  greater  depths  than 
when  seen  through  a  pure  and  uniformly  se* 
rene  £^ir.  On  the  declivity  of  the  mountains  of 
Mexico^  at  the  same  height  (between  Las  Tran- 
cas  and  Xalapa*),  the  sea  is  at  twelve  leagues 
distance,  and  the  view  of  the  coast  is  confused ; 
while  on  the  road  from  La  Guayra  to  Caraccas 
we  command  the  plains  (the  tierra  caliente) 
as  from  the  top  of  a  tower.  We  may  conceive 
the  impression,  which  this  aspect  must  leave 
on  persons,  who,  born  in  inland  countries,  con- 
template the  sea  and  ships  for  the  first  time 
from  this  point. 

I  determined  by  direct  observations  the  lati-< 
tude  of  the  Venta^  to  enable  myself  to  give  a 
more  precise  idea  of  the  distance  of  the  coasts. 
The  latitude  is  lO**  33'  9"^  It's  longitude  ap- 
peared to  me  by  the  chronometer -f*  nearly  2f  47^^ 
west  of  the  town  of  Caraccas.  I  found  the  dip 
of  the  needje  at  this  height  to  be  41-75',  and 
the  intensity  of  the  magnetic  force  equal  to 
two  hundred  and  thirty  four  oscillations.  From 
the  Venta,  called  also  Fenta  Grande  to  distin- 
guish it  from  three  or  four  small  inns  established 

*  See  the  profile  published  in  my  Atlas  of  New  Spain, 
Plate  12.  '   ' 

t  The  altitudes  of  the  sun,-  which  I  took  on  the  20th  of 
January,  IBOO,  were  very  near  the  meridian,  (06*.  Ast.  Tom. 
i,  p.  186.) 
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in  my  time*  along  the  road,  there  is  still  aa 
ascent  of  one  hundred  and  fifty  toises  to  reach 
Gnayavo,  This  is  nearly  the  most  lofty  point 
of  the  way.  I  carried  the  barometer  still  far- 
ther, a  little  above  La  Cumbre-f-,  to  the  little 
fort  of  La  Cuchilla.  Being  without  a  passport 
(for  during  five  years  I  had  never  needed  one, 
but  at  the  moment  of  disembarking),  I  had 
nearly  been  arrested  by  a  post  of  artillerymen. 
To  calm  the  anger  of  these  old  soldiers  I  trans- 
lated for  them  into  Castilian  varas  the  number 
pf  toises  their  post  was  above  the  level  of  the 
sea.  This  seemed  however  to  interest  them 
little,  and  I  owed  my  liberty  solely  to  an  Anda- 
lusian,  who  became  very  tractable,  when  I  told 
him,  that  the  mounUdns  of  his  country,  the 
Sierra  Nevada  of  Grenada,  were  far  more  lofty 
than  all  the  mountains  in  the  province  of  Ca- 
raccas. 

The  fort  of  Cuchilla  is  of  the  height  of 
the  top  of  the  Puy  de  Dome ;  or  nearly  one 
hundred  and  fifty  toises  lower  than  the  post* 
house  of  Mount  Cenis.  The  town  of  Carac- 
cas,  the  Venta  del  Guayavo,  and  the  port  of 
La  Guayra,  being  so  near  each  other,  Mr. 
Bonpland  and  I  wished  to  have  observed  si-* 
raultaneously,  during  a  few  successive  days; 
the  exteM  of  the  little  barometrical  tides^  in 

*  Thej  are  almost  all  destroyed  at  present, 
t  The  iQf^  tbe  iummit. 


4i4 

&  valley  of  such  small  breadtb,  on  a  table^ian^ 
exposed  to  the  winds^  and  near  the  sieacoast ; 
but  the  atmosphere  was  not  sufficiently  cahn 
during  our  abode  in  those  parts^  nor  was  I 
furnished  with  the  triple  apparatus  of  mete- 
orological instruments^  which  those  experi- 
ments required^  and  which  I  recommend  to 
those  natural  pbilos<^hers  Who  may  hereafter 
Tisit  that  country. 

When  I  passed  for  the  first  time  that  table- 
land, on  my  way  to  the  capital  of  Venezuela, 
I  found  several  travelers  assembled  round  thcf 
little  inn  of  Guayavo,  to    rest  their   mules. 
They  were  inhabitants  of  Caraecas,  and  were 
.disputing  on  the  efforts  toward  independenq^e, 
which  had  been  made  a  ^hort  time  before.    Jo« 
seph  Espana  had  perished  on  the  scaffiold  ;  and 
his  wife  groaned  in  a  prison,  because  she  had 
^venan  asylum  to  her  husband  when  afugi* 
give,  and  had  not  denounced  hhn  to  the  govern- 
ment.   I  was  struck  with  the  agitation  wludi 
prevailed  in  every  mind,  and  the  hjitteniess  with 
which  questions  were  debated,  on  which  men 
of  the  same  country  ought  not  to  have  differed 
in  opinion^    While  they  descanted  on  the  ha- 
tred of  the  Mnlattoes  against  the  free  Negroes 
and  whites,  on  the  wealth  of  the  monks,  and 
the  difficulty  of  holding  slaves  in  obedience, 
a  cold  wind,  that  seemed  to  descend  from  the 
lofty  summit  of  the  Silla  of  Caraccas,  enve- 
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loped  OS  in  a  thick  fog^  and  pat  an  end  to  \iu» 
animated  conversation.  We  sought  for  shelter, 
in  the  Venta  del  Guayavo.  When  we  entered 
the  inn,  an  old  man,  who  had  spoken  with  the 
most  calmness,  reminded  the  others  how  impru- 
dent it  was,  in  a  time  of  denunciation,  on  the 
monntain  as  well  as  in  the  city,  td  engage  in 
political  discussions-  These  words,  uttered  in 
a  spot  of  so  wild  an  aspect,  made  a  hvely  in»- 
pression  on  my  mind ;  which  was  often  renew- 
ed daring  our  joumies  in  the  Andes  <^  New 
Grenada  and  Pern.  In  Europe,  where  nati- 
ons decide  their  quarrels  in  the  plains^  we 
cBmb  the  mountains  in  search  of  soEtude  and 
liberty.  In  the  New  World,  the  Cordilleros 
are  inhabited  to  the  height  of  twelve  thousand 
feet;  and  thither  men  caiTy  with  them  their 
poGlical  dissentions,  and  their  little  and  hat^I 
passions.  Gaming-hooses  are  established  on 
the  ric^  of  the  Andes,  wherever  the  discovery 
of  mines  has  led  to  the  foundation  of  towns ; 
and  in  those  vast  solitudes,  almost  above  the 
TC^on  of  the  clouds,  in  the  midst  of  objects  fit^ 
ted  to  devate  the  thoii^ts,  the  news  of  a  de^ 
eoratiott,  or  a  title  refused  by  the  court,  oftea 
(fistmbs  the  happiness  of  families. 

Whether  we  gaze  on  the  distant  horizon  of 
the  sea,  or  direct  our  loo^s  to  the  south-east^ 
toward  that  serrated  ridge  of  rocks,  which  seems 
tp  vpite  the  Cumbre  and  the  iSiUa,  though  scr 
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patated  from  them  by  the  ravin  (quehrada)  off 
Toeume,  every  where  we  admire  .the  grapd 
character  of  the  landscape.  From  Guayavo  we 
pix)ceed  for  half  an  hour  over  a  Smooth  table- 
land, covered  with  alpine  {Plants.  This  part 
of  the  way,  on  account  of  it's  windings,  is  called 
Las  Fueltas.  We  find  a  little  higher  up  the 
barracks  or  magazines  of  flour,  which » were- 
constructed  by  the  Guipuzcoa  company  in  a 
spot  of  cool  temperature,  when  they  had  the 
exclusive  monopoly  of  the  trade  of  Caraccas^ 
and  supplpng  it  with  provision.  On  the  road 
to  Las  Vueltas  we  see  for  the  first  time  the 
capital,  standing  three  hundred  toises  below, 
in  a  valley  luxuriantly  planted  with  coffee  and 
European  fruit  trees.  Travellers  are  accus- 
tomed to  btop  near  a  fine  spring,  known  by  the 
name  of  Fuente  de  Sanchorquiz,  that  descends 
from  the  Sierra  on  sloping  striata  of  gneiss,  t 
found  it's  temperature  16-4* ;  which,  for  an  ele- 
vation of  seven  hundred  and  twenty-six  tois^, 
is  a  considerable  coolness ;  and  it  woukPs^^gf^^ 
still  greater,  to  those  who  drink  it'^v^Sfpid 
water,  if,  instead  of  gushing  out  between/La 
Cumbre  and  the  temperate  valley^  of  Cajrarfcas^ 
it  were  found  on  tlje  descent  toward  La  (yuay- 
ra.  But  I  have  observed,  that  at  this  descent 
on  the  northern  side  of  the  mountain,  the  rock*> 

*  Hor.  8^3;  dip  40''  Aouth^east. 
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Iff  an  uncommon  exception  in  that  coiintff, 
does  not  dip  to  the  north-west^  but  to  the  souths 
east)  which  prevents  the  subterraneous  waters 
from  forming  springs  there. 

We  continued  to  descend  from  the  small 
ravin, of  Sanchorquiz  to  la  Cruz  de  la  Guay^ 
ra ;  a  cross  erected  on  an  open  spot,  six  hun- 
dred and  thirty-two   toises   high,  and  thence 
(entering  by  the  customhouse  and  the  quarter 
of  the  Pastora)  to  the  city  of  Caraccas.    On  the 
south  side  of  the  mountain  of  Avila,  the  gneiss 
presents  several  geognostical  phenotnena  worthy 
of  the  attention  of  travellers.     It  is  traversed  by 
veins  of  quartz,  containing  canulated  and  often 
articulated  prisms  of  rutile  titanite  of  two  or 
three  lines  in  diameter.     In  the  fissures  of  the 
quartz  we  find,  on  breaking  it,  very  thin  cry*- 
talS)  which  crossing  each  other  form  a  kind  of 
network.    Sometimes*  the  red  schorl  occurs 
only  in.  dendritic  crystals  of  a  bright  red.    The 
gneiss,  of  Xhe  valley  of  Caraccas  is  characteriz- 
ed 'tQilB^Mi^  l*ed  and  green  garnets,  which  it  in^ 
..eludes;  and  which  dis£^pear  when  the   rock 
passes  into  mica-slate.    This  same  phenomenon 
has  be^  remarked  by  Mr.  Von  Bach  in  Sweden 
in  Helsinglaud,  while  in  the  temperate  parts,  of 
Europe  garnets  are  in  general  contained  in  the 
serpentinie  and  mica-slates,  not  in  gneiss.     In 

*  Espectallj  below  the  Groti  of  La  Oaayra,  at  694  totfet 
•f  abiotute  elevatioD, 
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tte  mdorares  of  the  gardens  irfXWaccas,  ^ect- 
ed  partly  miSh  fragments  of  gneiss,  we  ifimd  gar* 
nets  of  a  Tery  fine  red,  a  Kttle  transparent, 
and  very  difficult  to  detach.  The  gneiss  near 
tiie  Cross  of  La  Gnayra,  liafffi  teagtte  distant 
from  CaraccRs,  presented  ine  also  vestiges  of 
azure  coipp^  ore  •  disseminated  in  veins  of 
^nartz,  and  small  strata  of  graplnte,  or  earthy 
carlmretted  iron.  Tins  last,  which  leaves  trac^ 
tipon  paper,  is  found  in  pretty  terge  masses, 
ttttd  sometames  mingled  with  isparry  iron  ore, 
in  the  rmm  of  Toeume,  to  tiic  west  of  the 
•^Ba. 

Between  the  Hspring  of  Sanchorquiz  and  the 
"Cross  of  La  Guayra,  as  well  as  ^till  higher  up, 
lihe  gneiss^  contains  considerable  beds  of  sa)c- 
-charoidal  bluish-gray  primitive  limestone,  coan^ 
igrained,  containing  mica,  and  traversed  tyy 
veins  of  whke  calcareous  spar-  The  mica,  with 
laige  foKa,  fies  in  the  direction  of  the  dip  of 
4^  straHa.  I  found  in  the  primitive  timestone 
4t  great  many  crystaHked  pyrites,  and  iticim- 
i)oidal  fragments  of  qmrry  iron  ore  of  isabeHa 
ycMow.  All  the  pains  I  Knik  to  find  some  tr^ 
molite^,  which  In  the  fltchelberg,  in  IVanco- 

•  Blae  cftrbooiated  copper. 

t  Orammatite  of  Mr.  Haiij.  The  primitiTc  limeatone 
tftore  the  spring  of  Sanchorquiz  is  directed,  as.  the  gneiss  in 
ihttt  place,  hor.  B%  and  dips  45*  obrth ;  bat  the  general 
direction  of  the^eiss  is«  in  the  Cerro  de  Ayila^  hor.B'^ 
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hiBL*,  is  commoil  in  the  primitive  limesions 
(without  dolomite)  were  ilseless.  In  Europe 
beds  of  primitive  limestone  are  generally  ob- 
served in  the  mica-slates ;  but  we  find  also 
eaccharoidal  limestone  in  a  gneiss  of  the  most 
ancient  formation,  in  Sweden  near  Upsal,  in 
Saxony  neai*  Burkersdorf,  and  in  the  Alps  in 
the  road  over  the  Simplon.  These  situations 
are  analogoiis  to  that  of  C&raceas.  The  phe- 
oomena  of  geognosy,  partioulariy  those  whidi 
are  connected  with  th^  stratiflcaticm  of  rocka, 
mad  their  grouping,  are  never  solitary;  but  are 
found  t^  same  in  both  heinispheresi  I  was 
the  more  struck  with  these  relations,  and  this 
identity  of  formations,  as,  at  the  time  I  wr^ 
deftook  my  journey,  minendogists  were  unao- 
iq^iiited'With  the  name  of  a  single  rock  of  Ve< 
M0uda,  New  Grenada^  and  the  Cordilleras  oC 
Quito. 

witb  eo^  of  dtp  ft.  W.    Exceptions  merely  local  fire  ob« 
■erred  in  a  smaU  space  of  ground  near  the  Cross  of  Xja 
fiaayra  (her.  6*9  dipd^'N.);  and  higW  upi  o|^site  t]|# 
f^ebradlt  of  Tipe  (hor.  Its  dip  W  W.) 
^  Near  WqositrdaL 
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CHAPTER    XIL 


General  view  of  the  Provinces  of  Fenezuela.-^ 
Diversify  of  their  interests^^Town  and  Fat- 
ley  of  CaraccaSn-T-Climate. 


The  importance  of  a  capital  does  not  depend 
solely  on  it's  population^  it's  wealth,  or  it's  site: 
to  be  jnsUy  appreciated,  we  must  attend  to  the 
esftent  of  territory,  of  which  it  is  the  centrei 
the  suna  of  native  productions,  that  are  the  ob* 
ject  of  it's  commerce ;  and  it's  connection  with 
the  provinces,  that  are  subject  to  it's  political 
influence.  These  various  circumstances  are 
modified  by  the  ties,  less  or  more  relaxed,  that 
unite  the  colonies  with  the  mother  country: 
but  such  is  the  empire  of  habit^  and  the  com- 
binations of  commercial  interests,  that  it  may 
be  foreseen,  that  this  influence  of  capitals  on 
the  surrounding  country,  those  associations  of 
provinces,  blended  together  under  the  denomi- 
nation of  kingdoms,  general  captainries,  presi- 
dencies, and  governments*,  will  survive  even 
the  catastrophe  of  the  separation  of  the  colo- 

*  ItdttOf ,  Capitamai  Generpl^i,  Presidfttcias,  Govieniott  PrO' 
wida$,  are  tho  tamtB,  which  the  Court  of  Spain  haa  always 
giv«a  to  it's  transmariDe  possessions/ (fommio*  de  uUrwmr. 
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iiics.  These  dismemberments  occur  only  when, 
in  spite  of  the  nataral  limits,  places  have  been 
arbitrarily  connected  together,  and  thus  find 
themselves  shackled  in  their  communications* 
In  every  part  of  America,  where  civilization 
did  not  exist  to  a  certain  degree  before  the 
Conquest  (as  it  did  in  Mexico,  Guatimala, 
Quito,  and  Peru),  it  has  advanced  from  the 
coasts  toward  the  interior,  following  sometimes 
the  valley  of  a  great  river,  sometimes  a  chain 
of  mountains,  that  afforded  a  temperate  cli- 
mate. Concentred  at  once  in  different  points, 
it  has  spread  itself  as  by  diverging  rays.  The 
union  into  provinces  and  kingdoms  was  effected 
at  the  £rst  immediate  contact  between  civili?6d 
parts,  or  those  at  least  subject  to  a  permanent 
and  regular  sway.  Lands  deserted,  or  inha- 
bited by  savage  nations,  now  surround  the  coun- 
tries, which  European  civilization  has  subdued. 
They  divide  it's  conquests  like  arms  of  the  sea 
difficult  to  pass,  and  neighbouring  states  are  of- 
ten connected  with  each  other  only  by  strips 
of  cultivated  land.  It  is  less  difficult  to  acquire 
a  knowledge  of  the  configuration  of  coasts 
bathed  by  the  ocean,  than  of  the  sinuosities  of 
that  interior  shore,  on  which  barbarism  and 
eivilization,  impenetrable  forests  and  cultivated 
land,  touch  and  bound  each  other.  It  is  from 
not  having  reflected  on  the  early  state  of  society 
in  the  New  World,  that  geographers  so.  often 
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disAgttre  their  maps,  by  tracing  the  difftfeni 
parts  of  the  Spanish  and  Fbrtngueze  colonies, 
as  if  they  were  contiguous  at  every  point  in  the 
interior.  The  local  knowledge,  which  I  myseV 
obtained,  respecting  these  boundaries,  fflinishe^ 
tee  with  the  means  of  fixing  the  extent  of  the 
^eat  territorial  divisions  with  some  certainty^ 
%)f  comparing  the  wild  and  inhabited  parte,  and 
of  appreciating  the  greater  or  less  political  in*- 
fluence  exerted  by  certain  towns  of  America, 
M  centres  of  power  and  of  commerce. 

Oaraccas  is  the  capital  of  a  country,  whkli 
is  nearly  twi6e  as  lai^e  as  Pet*u  at  present,  and 
wMch  yields  fi^tle  in  extent  to  the  kingdom 
of  New  Grenada  ♦.  TMs  country,  which  the 
i^nish  government  designates  by  the  name  <tf 
Capitama  General  de  Gflracccwf,  or  of  the  (uni^ 

*  The  Capittaia  O^nenil  of  Coraocas  ocmtaim  sear  48,000 
iqnare  leagues  (twen^  five  to  a  degree);  Pent  amce  la  Pas» 
Potosiy  Charcas,  and  Santa  Cruz  de  la  Sierra,  hare  beeii 
•eparatod  from  it,  and  joined  to  Ae  Ticeroyalty  of  Bnenosi 
Ayres,  only  80,000,  New  Ghmnada,  including  tke  proiriiief 
of  Quito,  65,000.  These  calculations  bave  been  made  1^ 
Mr.  Oltmanns,  from  the  alteratioitf  that  mj  aatronomic^i 
observations  have  introduced  into  the  miips  of  Spanish  Ame- 
rica. I  prefer  here  valuations  in  round  numbers  i  the  par* 
ticolar  discussions  on  the  magnitode  of  the  various  countries. 
<heir  respective  popuktioo,  and  oChcr  facts  purely  statistical, 
wili  be  placed  in  {wr^iDuifir  dtt|iteis,  u  ntt  quit  each  .g«»|)t 
teniiorial  division. 

t  The  captain  general  of  Caraccas  has  the  title  of  C^iUm 
G^neroi  de  loi  Prtroincim  de  Venezuela  y  Ciwhld  de  Cara$c(^, 
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ied)  prommes  of  Venezuela^  has  neuly  a  ^fuil- 
lioii  of  inhabitants^  among  whom  are  sixty  tho\i^ 
sapd  fibves.  It  coatain^^  along  the  coaat^  NeMit 
^ndaUisia;^  or  the  province  of  Cumana  (with 
fbe  i^aad  of  Margaretta^)^  Barcelona^  Venezur 
eb  or  CaraccaS)  Coro^  and  Man^^aybo ;  in  the 
ioterior,  the  provinces  of  Varinas  and  Guiana^ 
fhe  fir^  along  the  rivers  of  Santo-Domingo  ^^ 
the  Apure,  the  second  aloBjg  the  Oroonoko^  the 
^asiquiare^  the  Atabapo,  and  the  Rio  Negra  I14 
a  general  view  of  the  seven  united  provmcet 
of  Terra  Firm^,  tre  perceive^  that  they  fom^ 
three  distinct  zone£;>  extei^ling  from  east  y^ 
trest. 

We  find  ^t  fir^t  cultivated  land  along  the 
shores  and  near  thp  chain  of  the  mountains  oc^ 
^he  co94t ;  n^t  savannahs  or  pasturages ;  an4 
finallyi  beyond  the  Oroanoko,  a  third  zone, 
that  of  th^  forests^  into  which  we  can  penetrate 
only  by  means  of  the  rivers  that  traverse  them. 
If  the  native  inhabitants  of  the  forests  4ived  ear 
firely  on  the  produce  of  the  cbaee^  like  those  of 
the  Missoury,  we  might  say,  that  the  three 
zones^  into  which  we  have  divided  the  territory 
of  Venezuela,  present  an  image  of  the  three 
states  of  human  society ;  the  life  of  the  wil4 
hunter^  in  the  woods  of  the,  Oroonoko ;  the 

*  This  Island,  near  the  coast  of  Camana,  forms  a  partictN 
lar  gcfoiemo,  depending  immediately  on  die  caplain-genei^ 
ofCaraccaji^ 
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pastoral  life^  in  the  savannahs^  or  llanos ;  and 
the  agricultural^  in  the  high  rallies^  and  at  the 
foot  of  the  mountains  on  the  coast;  Mission- 
ary monks  and  a  few  soldiers  occupy  here,  as 
in  all  America,  advanced  posts  on  the  frontiers 
of  Brazil.  In  this  first  zone  are  felt,  the  pre- 
ponderance of  force,  and  the  abuse  of  powc^, 
which  is  a  necessary  consequence.  The  natives 
carry  on  a  civil  war,  and  sometimes  devour 
one  another.  The  monks  endeavour  to  augment 
the  little  villages  of  their  Missions,  by  availing; 
themselves  of  the  dissensions  of  the  natives. 
The  military  live  in  a  state  of  hostility  with  the 
monks,  whom  they  were  intended  to  protect. 
Every  thing  offers  alike  the  melancholy  picture 
of  misery  and  privations.  We  shaB  soon  have 
occasion  to  examine  more  closely  that  state  of 
man,  which  is  vaunted  as  a  state  of  nature 
by  those  \^ho  inhabit  towns.  In  the  second 
region,  in  the  plains  and  the  pasture  grounds, 
food  is  extremely  abundant,  but  has  little  va- 
riety. Although  more  advanced  in  civilization, 
men  without  the  circle  of  some  scattered  towns 
do  not  remain  less  isolated  from  one  another. 
At  the  view  of  their  dwellings,  partly  covered 
with  skins  and  leather,  it  would  seem,  that,  far 
from  being  fixed,  they  are  scarcely  encamped  in 
those  vast  meadows,  which  extend  to  the  ho- 
rizon. Agriculture,  which  alone  lays  the  basis^ 
and  draws  closer  the  ties  of  society,  occupies 
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the  third  zone,  the  shore,  ahd  especially  the 
hot  and  temperate  valleys  in  the  mountains  near 
the  sea. 

It  may  be  objected,  that  in  other  parts  of 
Spanish  and  Portugtieze  America,  wherever  we 
can  trace  the  progressive  developement  of  civi-* 
]ization,  we  find  the  three  ages  of  society* 
nnited.    But  it  ought  to  be  remembered^  and. 
ttus    observation   is    extremely    important   to 
those  who   desire   to  become  thoroughly  ac- 
quainted with  the  politicfd  state  of  these  colo- 
nies, that  the   disposition  of  the  three  zones, 
that  of  the  forests,  the  pastures,  and  the  tmlti- 
vated  land,  are  not  every  where  the  same,  and 
that  it  is  no  where  so  regular  as  in  the  country 
of  Venezuela.     It  is  far  from  being  always 
finom  the  coast  to  the  interior,  that  population, 
commercial  industry,  and  intellectual  improve- 
ment diminishes.    In  Mexico,  Peru,  and  Quito, 
the  table^lands  and  central  mountains  display 
the  most  numerous  assemblage  of  cultivators, 
towns  nearest  to  each  other,  and  the  more  an- 
cient institution's.     We  even  find,, that,  in  the 
kingdom  of  Buenos  Ayres,  the  region  of  pastur- 
age, known  by  the  name  of  the  Pampas,   lies 
between  the  isolated  part  of  Buenos  Ayres,  and 
the  great  mass  of  Indian  cultivators,  who  inha- 
bit the  Cordilleras  of  Charcas,   La  Paz,  and 

^  ffoffo.  E^.,  Tom.  i,  p.  144, 
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Potori,  This  circnmstaiice  gives  birth  to  a  dU 
yersity  of  interesta^  in  the  same  country,  be* 
tweea  the  people  of  the  interior,  and  those  who 
Inhalnt  the  coasts. 

Where  we  seek  to  form  a  precise  idea  of 
those  vast  provinces^  which  have  been  goveraed 
for  ages,  almost  like  separate  states,  by  vieeroya 
^ad  captains-general,  we  must  fix  our  atten-^ 
tion  at  oncie  on  several  points.    We  must  dis  > 
iinguish  the  parts  of  Spanish  America  that  are 
opposite  to  Asia,  firom  those  that  are  bathed  by 
the  Atlantic  Ocean ;  we  must  discuss,  as  we 
have  ahready  done,  where  the  greatest  portbn 
of  the  pi^ulation  is  placed ;  whether  near  the 
coast,  or  concentrated  in  the  interior*,  on  the 
cold  and  temperate  table-lands  of  the  Cordil ' 
leras*    We  must  vmfy  the  numerical  prqior- 
tions  between   the  natives  and  other  casts; 
search  into  the  origin  of  the  European  fiimilies ; 
and  examine  to  what  race,  in  each  part  of  the 
colonies,  the  greater  number  of  whites  belong. 
The  Andalusian-Canarians  of  Venezuela,  the 
mountaineers*  and  the  Biscayans  of  Mexico, 
the  Catalonians  of  Buenos  Ayres,  differ  essen- 
tially in  their  aptitude  £or  agriculture,  the  nu^ 
chanic  arts,  commerce,  and  the  objects  con- 
nected with  the  unfolding  of  the  intellect.  Each 

*  Montofieses,  The  iDhabitants  of  the  moantdinB  of  SantQjb 
der  are  called  hy  this  name  in  8p«i9« 
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itf  fliose  races  has  preserved^  in  the  New  tt  in 
the  Old  World,  the  shades  that  consUtnte  it"* 
national  physiof^omy ;  it's  harshness  or  mild-  ' 
Hess  of  chaiTEU^r ;  it*s  moderation^  or  it's  tt*- 
oessiTiB  derire  of  gain  $  it*s  kind  hospitality,  or 
it's  taste  for  solitude.    In  the  countries  where 
the  population  is  fot*  the  most  part  composed  of 
Indians  and  mingled  casts,  the  difference,  that 
nanifestB  itself  between   the  Europeans  and 
thar  desoendanta,  cannot  indeed  be  so  strongly 
maiiced,  m  tiuit  which  was  observed  and»tly 
in  the  colonies  of  Ionian  and  Doric  origin.   The 
Spantanls  transplanted  to  the  torrid  asone  hay« 
mg  become  uader  new  skies  strangers  to  tibe 
remembraaoes  of  their  mother  country,  must 
have  fidt  more  sensible  changes  than  the  Greeks 
settled  on  the  coai^  id  Asia  Minor,  and  of 
Italy,  the  dimates  ^  which  differ  so  little  from 
tbost  of  Athens  «ad  Corinth,     It  cannot  be 
denied,  t^M  the  chamcter  of  the  Spanish  Aitae- 
Hoans  has  recdved  diflerent  modifications  from 
Ike  pfayneal  constitution  of  the  country ;  the 
isoteted  site  of  the  capitals  on  the  table-lands, 
or  in  the  vicinity  of  the  coasts ;  the  agriculturcd 
ttfe ;  the  labour  of  the  mines,  and  the  habk  of 
«emii^ercial  speculations:  but  in  the  inhabit- 
nnte  of  Carabcas,  Santa  Fe,  Quito,  and  Bu^ 
«nos  Ayres,  we  recognize  every  where  some^ 
Ihing  that  belongs  to  the  race,  and  die  situation 
I9ftbepe<^. 


428 

If  we  examine  the  state  of  the  CapHania- 
General  of  Caraccas^  according  to  the  principles 
we  have  laid  down,  we  perceive  that  it's  agri- 
cultural industry,  it's  great  mass  of  population, 
it's  numerous  towns,  and  whatever  is  connect- 
ed with  an  advanced  civilization,  are  found 
near  the  coast.  This  coast  extends  farther  than 
two  hundred  leagues.  It  is  bathed  by  the  Little 
Caribbean  Sea,  a  sort  of  mediterranean,  on  the 
shores  of  which  almost  all  the  nations  of  Europe 
have  founded  colonies  ;  which  communicates  at 
several  points  with  the  Atlantic  Ocean;  and 
the  existence  of  which  has  had  a  considerable 
influence  on  the  progress  of  knowledge  in  the 
eastern  pail  of  Equinoctial  America,  from  the 
time  of  the  Conquesj:.  The  kingdoms  of  New 
'Grenada  and  Mexico  have  no  connection  with 
foreign  colonies,  and  through  them  with  that 
part  of  Europe  which  is  not  Spanish,  except  by 
the  ports  of  Carthagena  and  of  Santa  Martha, 
of  Vera  X:!ruz  and  of  Campeachy.  These  vast 
countries,  from  the  nature  of  their  coasts,  and 
the  remoteness  of  their  population  on  the  back 
of  the  Cordilleras,  present  few  points  of  contact 
with  foreign  lands.  The  GulJf  of  Mexico  is 
even  less  frequented  during  a  part  of  the  year, 
on  account  of  the  danger  of  gales  of  wind  from 
the  north.  The  coasts  of  Venezuela,  on  the 
icontrary,  from  their  extent,  their  stretching 
toward  the  east,  the  number  of  their  ports,  and 
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the  safety  of  their  anchorage  at  different  season^/ 
possess  all  the  advantages  of  the  interior  Carib- 
bean  Sea.  The  communications  with  the  great- 
er islands^  and  ev«n  with  those  that  are  to 
inndward,  can  no  where  be  more  frequent  than 
from  the  ports  of  Cumana,  Barcelona,  La  Guay-. 
ra,  Porto  CabellOjCoro,  and  Maracaybo;  and 
no  where  has  it  been  found  more  difficult  to 
restrain  an  illicit  commerce  with  strangers. 
Can  we  wonder,  that  this  facility  of  commercial 
intercourse  with  the  inhabitants  of  free  America, 
and  the  agitated  nations  of  Europe,  should 
have  augmented  in  conjunction,  in  the  pro- 
vinces united  under  the  Capitaniar-General  of 
Venezuela,  opulence,  knowledge,  and  that  rest- 
less desire  of  a  local  government,  which  is 
blended  with  the'  love  of  liberty  and  republi- 
can forms? 

The  copper-coloured  natives,  or  Indians, 
constitute  a  very  important  mass  of  the  agri- 
cultural population  only  in  those  places,  where 
the  Spaniards  found  regular  governments,  a 
civil  community,  and  ancient  and  very  com- 
plicated institutions,  at  the  Conquest ;  as  in 
New  Spain,  south  of  Durango;  and  in  Peru, 
from  Cusco  to  Potosi.  In  the  Capitania-Gene- 
ral  of  Caradcas,  the  Indian  population  is  incon^ 
eiderable,  at  least  beyond  the  Missions,  and  in 
the  cultivated  zone.  "  At  the  moments  of  great 
pblitical  dissentions,  the  natives  excite  no  fear 
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tn  the  whites.  Or  the  mingled  HaOe.  Compulk 
ijig,  in  1800,  the  total  population  of  tbo  seTen 
united  provinces  at  nine,  hundred  thousand 
souls,  it  appeared  to  me,  that  the  Indisas  mad9 
only  one  ninth ;  while  at  Mexico  th^  form 
newly  one  half  of  the  inhabitants. 

Among  the  casts  that  compose  th«  papula^ 
tion  of  Venezuela,  that  of  the  Blacks,  which 
dwakens  at  once  the  interest  due  to  misfortune, 
lUEid  the  dread  of  a  violent  reaction,  is  not  im^ 
portant  from  it's  number  i  but  it  is  so  from  it's 
aecumulation  on  a  small  q>ace  of  territory* 
Wo  shall  soon  see,  that  in  all  the  Capitaidfi^. 
General  the  slaves  do  not  escceed  a  fifteenth  of 
the  whole  population.    In  the  island  of  Cuba, 
of  all  those  in  the  West  indies  where  the  Ne^ 
groes  bear  the  smallest  prcgportion  to  the  Whites, 
they  were,  in  1811,  as  one  to  three.    The  seven 
united  provinces  of  Venezuela  have  sixty  thou- 
stmd  slaves ;  Cuba,  the  extent  of  which  is  dlghi 
tanes  less,  has  two  hundred  and  twelve  thou* 
sand.    Considering  the  sea  of  the  West  India 
iskmds,  of  whkh  the  Gulf  of  Mexico  makes  a 
part,  as  an  interior  sea  with  several  months^ 
it  is  imtportant  to  fix  our  attention  on  the  politic 
Dal  rektfions,  that  result  from  this  singular  confi^^ 
guratiw  of  the  New  Continent,  between  oonnr 
tiies  plaeed  around  the  same  basin.    Notwith^ 
ttending  the  isolated  state,  in  which  the  great* 
V  pBTt  of  the  mother  countrii^s  endeavour  to 
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hM,  l^lr  culonies^  the  agitatkmB  that  tak« 
jilace  are  set  tlie  less  Mmmoiiieited  from  one 
10  the  other.  The  dements  of  discord  are  every 
where  the  «ame  ;  and,  as  if  by  instiiict^  a  con* 
rert  w  egftablished  between  men  of  the  fuamA 
^colour,  although  separated  by  difference  of  fam- 
guage,  and  inhabiting  opposite  coasts.  That 
:Amencan  Mediterranean,  formed  by  the  shorn 
of  Venceaela,  New  Grenada,  Mexico,  the  Unit* 
^  States  ^  and  the  West  India  islands,  nny 
^oount  npon  it's  borders  near  a  miUion  and  m 
tmlf  of  free  and  enslaved  Blacks ;  but  so  un« 
dually  difitribnted,  that  theie  are  veiy  few  to 
the  sonth,  and  scarcely  any  in  the  region  of 
Ifae  west.  Their  great  aocnmnlation  is  on  the 
northern  and  eastern  coasts.  Iliis  may  be  said 
to  be  the  African  part  of  the  interior  bask. 
It  is  natural,  that  tfeffi  eommotions,  which  since 
1792  ha'TO  mantfested  themseftves  in  St.  Do- 
tttngo,  shofdd  have  been  propagated  to  the 
coasts  of  Vefiexnela.  So  long  as  Spain  possess- 
ed those  fine  colonies  in  tranquillity,  the  little 
resistance  of  the  slaves  was  entirely  repressed : 
btrt  when  a  straggle  of  anoth^  kind,  that  fop 
tndependence^  began,  the  Blac4is  by  their  m&* 

•  Theftodvce  of  Ae  steles  at  the  back  of  iht  Anegfaany 
SMwataknia  exported  by  tlM»Miasisip|M;  an^  the  posseaaoa 
of  Florida  is  soataronglj  desired  hy  ^le  Angto-AaMrieans^ 
mAy  with  a  view  of  oocopyiag  a  greater  osteat  fjf  ooait  on 
th0  interior  cea^ 
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liacidg  positaon  excited  alternately  th6  apprc^ 
hensions  of  the  opposite  parties ;  and  the  grar 
dual  or  instantaneous  abolition  of  slavery  ha3 
heen  proclaimed  in  different  regions  of  Spanish ' 
America,  less  from  motives  of  justice  and  hur 
manity,  than  to  secure  the  aid  of  an  intrepid 
race  of  men,  habituated  to  privation,  and  fight- 
ing for  their  own  cause.  I  found  in  the  narrsr- 
tive  of  the  voyage  of  Girolamo  Benzoni  a  curious 
passage,  wbicb  proves  of  how  old  a  date  are 
the  apprehensions  caused  by  the  increase  of  the 

•  black  population.  Those  fears  will  cease  only 
where  governments  shall  second  by  laws  the 
progressive  meliorations,  which  refinement  of 
manners,  opinion,  and  religious  sentiment,  in^ 
tooduce  into  domestic  slavery.  "  The  Negroes,* 
says  Benzoni,  ^^  multiply  so  much  at  St.  Do; 
mingo,    that  in  1545,   when  I   was  in    Terra 

,  Firma  (on  the  coast  of  Caraccas),  I  saw  many 
Spaniards,  who  bad  no  doubt  that  the  island 
would  shortly  be  the  property  of  the  blacks  *.7 
It  was  reserved  ,for  our  age,  to  see  this  pre- 

•  Vi  lono  moiti  Spagnooli,  che  tengono  per  cosa  certer 
ehe  qaeat'  isola  (San  Dnminico)  in  breve  tempo  sara  posse- 
dota  da  questi  Mori  di  Guinea.  (Benzoni,  Hist,  del  Mondo 
NmfDo,  cd.  3da,  1572,  p.  65.)  Tlic  author,  who  is  not  very 
■cropuioos  in  ^  adoption  of  statistical  facts,  believes,  tliat 
n  hk  time  there  were  at'  St  Domingo  seven  tbooaand  fiigU 
live  Negroes  CMori  dmarmi),  with  whom  Don  Luis  Coiomh 
)  a  treaty  of  peace  and  friendship.  r 
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Wctidxk  accomplished ; .tod  aEnrbpean  colony 
of  Ameriqa  transform  itself  into  an  AMcaU 
state. 

The  sixty  thousand  *  slaves,  which  the  seven 
united  provinces  of  Veneiiuela  contain,  are  so 
unequally  divided,  that  in  the  province  of  Ca^ 
raccas  alone  there  are  nearly  forty  thousand^ 
one  fifth  of  which  are  Mulattoes ;  in  that  of  Ma« 
racaybo,  ten  or  twelve  thousand ;  in  those  of 
Cumana  and  Barcelona,  scarcely  six  thousand. 

*  This  estimation  diffeni  only  one  tenth  from  that,  whicb 
I  pnblisbed  in  my  work  on  Mexico,  Tom.  ii,  p.  748 ;  which 
ierminates  by  general  considerations  respecting  all  the  Spa- 
nish Colonies.    Strongly  inter<^sted  to  know  with  precision 
the  bUbk  population  6f  America,  I  had  formed  on  the  spot 
in  1800,  after  oonsalting  rich  proprietors  fhaciendadoi),  par- 
tial lists  for  the  Tallies  of  Caraccas,  Caucagua,  Guapo,  Goa* 
tire,  Aragua,  Ocamare,  &c.      These  estimations  gave  for 
the  province  of  Yenezaela  thirty-two  thousand  fire  hundred 
slaves ;  for  all  the  Capitania^general  of  Caraccas,  fifty-four 
tiiousand,  instead  of  two  hundred  and  eighteen  thousand 
Blacks,  which  Mr.  Depoos  indicates,  supposing  (no  doubt 
firom  an  error  in  the  figures)  that  die  Blacks  form  nearly  a 
third  (three  tenths)  of  the  whole  population.    (Voyage  d  la 
Terre-Ferme^  Tome  1,  p.  178  et  241.)     The  computations 
which  I  had  collected  during  my  abode  at  Caraccas,  at  Cn« 
.  nana,  und  in  Spanbh  Guiana,  have  been  recently  submitted 
to  new  verifications,  by  the  care  of  Don  Manuel  Palacio- 
faxardo^  who  has  published  a  wtry  interesting  account  o^ 
the  carbonat  of  soda,  or  urao  of  Luganilla,  and  whose  three 
jonmals  of  the  road  from  Santa-Fe  to  Vartnas,  firom  Caraccas 
ito  the  LlaooB  of  Pore,  and  from  Merida  to  Truxillo,  aflbrded 
Jtte  raloable  materials  for  rectifying  tl^e  geographical  maps.  . 

VOI«.  III.  2  F 
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To  judge  of  the  iBfloesce  which  the  abves  and 
the  men  of  oolour  exert  in  general  on  th^  pnblic 
tranquillity,  it  is  not  enough  to  know. their 
number,  we  must  consider  their  aecumuktion 
aft  certain  pdnts,  and  their  manner  of  hfe,  aa 
cultivators  or  iuhabitants  of  towns.  In  the  pro^ 
vince  of  Venezuela^  the  slaves  are  assembled  ta<* 
gether  on  a  spaqe  of  no  great  extent,  between  the 
coast,  and  a  line  that  passes  (at  twelve  leagues 
fbom  the  coast)  through  Panaquire,  Yare,  Sa^ 
bana  de  Ocumare,  Villa  de  Cura,  andNirgua. 
The  Llanos  or  vast  plains  of  Calaboso,  San  Car- 
los, Guanare,  and  Barquecimeto,  contain  only 
four  or  five  thousand,  who  are  scattered  waioog 
the  farms,  and  employed  in  the  care  of  catde. 
The  number  of  freed  men  is  very  considerable  i 
the  Spanish  laws  and  customs  are  favourable  to 
affranchisement  A  master  cannot  refuse  liberty 
to  a  slave  whq  offers  him  the  sum  of  three  hun« 
dred  piastres,  even  though  he  may  have  cost  him 
double  that  price,  on  account  of  his  industry,  or 
a  particular  aptitude  for  the  trade  he  practises. 
Instances  of  persons,  who  by  their  will  bestow 
liberty  on  a  certain  number  of  slaves^  is  more 
common  in  the  province  of  Venezuela,  than  in 
any  other  place.  A  ishort  time  before  we  visited 
the  fertile  vallies  of  Aragua,  and  the  lake  <rf 
Valencia,  a  lady,  who  inhabited  the  great  villagie 
of  Victoria,,  ordered  her  children,  on  her  death- 
bed^  to  give  liberty  to  all  her  slaves,  to  the  uvmr 


435 

her  of  thirty.  I  love  to  record  foct«,  that.do 
honour  to  the  character  of  a  people,  from  whom 
Mr.  Bonpland  and  myself  received  so  mapy 
marks  of  kindness  and  affection. 

What  is  most  interesting  in  the  colonies  next 
to  the  state  of  the  Blacks,  is  to  know  the  num- 
ber of  white  Creoles,  whom  I  call  Hispano-Ame- 
ricans  *,  and  that  of  the  Whites  born  in  Europe. 
It  is  difficult  to  acquire  notions  sufficiently  exact 
on  so  delicate  a  point.  The  people  in  the  New^ 
as  well  as  the  Old  World,  abhor  ilumberings^ 
suspecting  them  to  be  made  in  order  to  augment 
the  weight  of  taxes.  The  men  in  office,  on  the 
other  hand,  sent  by  the  mother-country  to  the 
colonies,  dislike  these  statistical  enumerations 
as  much  as  the  people,  and  this  frdm  motives  of 
a  jealous  policy.  These  numberings,  so  irksome 
to  make,  are  not  easily  withheld  from  the  curi^ 
o^ty  of  the  planters;  Although  ministers  at 
Madrid,  aware  of  the  real  interests  of  their 
country,  have  endeavoured  from  time  to  time, 
to  obtain  precise  information  respecting  the  in-» 
creasing  prosperity  of  tlie  colonies,  the  local 
authorities  have  not  in  general  seconded  thesei 
useful  views;     It  required  direct  orders  from 

*  In  imitation  of  the  word  Anglo- Americao^  adopted  ia 
all  the  languages  of  Europe.     In  the  Spanish  colonies,  tiie 
Whites  born  in  America  are  called  Spaniards;  and  the  real . 
Spaiiiarda^  these  who  are  bora  in  the  mother-coontrfy  Eunh 
fevHf  QmkufiM9t  or  Ch^i^m.  . 
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the  court  of  Spain,  to  have  those  excellent  no- 
tions of  pplitical  economy  delivered  to  the 
editors  of  the  Peruvian  Mercury,  which  they 
have  published.  It  was  in  Mexico,  and  not  at 
Madrid,  that  I  heard  Count  de  Revillagigedo, 
the  viceroy,  blamed  for  having  informed  all  New 
Spain,  that  the  capital  of  a  country,  which  has 
six  millions  of  inhabitants,  contained  in  1790 
only  two  thousand  three  hundred  Europeans, 
while  it  was  computed,  that  there  were  more 
than  fifty  thousand  Hispano-Americans.  The 
persons  who  uttered  these  complaints  considered 
the  fine  establishment  of  posts,  by  which  a  letter 
travels  from  Buenos  Ayres  to  New  California,  as 
one  of  the  most  dangerous  conceptions  of  Count 
Florida  Blanca.  They  counselled  (happily  with- 
QUt  success)  the  rooting  up  of  the  vines  of  New 
Mexico  and  Chili,  in  order  to  favour  the  com- 
merce of  the  mother  country.  Strange  blind* 
ness,  which  can  make  it  believed,  that  num* 
b.erings  will  reveal  to  the  colonies  the  conscious^ 
ness  of  their  strength  !  It  is  only  in  times  of 
ctiscord  and  internal  troubles,  that  an  exami* 
nation  of  the  relative  preponderance  of  casts, 
that  ought  all  to  be  animated  by  one  interest, 
seems  intended  to  estimate  beforehand  the  num^ 
ber  of  combatants. 

If  we  compare  the  seven  united  provinces  of 
Venezuela  to  the  kingdom  of  Mexico  and  the 
island  of  Cuba,  we  shall  succeed  in  fiiidiii|;  tfat 
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approximate  number  of  white  Creoles^  andeved 
of  Europeans.  The  first,  or  HispanOrAmericaa''^ 
form  in  Mexico  nearly  one  fiflh,  and  in  the 
island  of  Cuba,  according  to  the  very  accurate 
enumeration  of  1801,  a  third  of  the  whole  popu-^ 
lation.  When  we  reflect,  that  the  kingdom  of 
Mexico  is  inhabited  by  two  millions  and  a  half 
of  natives  of  the  copper-coloured  race ;  when  we 
consider  the  state  of  the  coasta,  that  are  bathed 
by  the  Pacific  Ocean,  and  the  small  number  of 
Whites  in  the  intendepcies  ofPuebla  andOaxaca^ 
comparatively  with  the  natives;  we  cannot 
doubt,  that  the  province  of  Venezuela  at  leasts 
if  not  the  Capitania^General^  has  a  greater  pro- 
portion than  that  of  oneto  five.  The  island  of 
Cuba  *,  in  which  the  Whites  are  even  more  nu- 
merous than  in  Chili,  may  furnish  us  with  a 
limiting  number,  that  is  to  say,  the  maximum 
that  can  be  supposed  in  the  Capitania^General 
of  Caraccas.  I  believe  we  must  stop  at  two 
hundred,  or  two  hundred  and  ten  thousand 
Hii^ano-Americans,  in  a  total  population  of 
nine  hundred  thousand  souls.  The  number  of 
Europeans  included  in  the  white  race  (not  com- 
prehending the  troops  sent  from  the  mother 
country)  does  not  exceed  twelve  or  fifteen  thou-r 

.  *  I  do  not  mention  the  king^m  of  Baenos^Ayres,  where, 
among  a  million  of  inhabitants,  the  whites  are  extremely  no- 
merons  in  tb^  parts  tow^M^  ^^  co&^ ;  while  the  table^Iands, 
or  proTinres  of  tjie  Sierrai  are  almost  entirely  peopled  wit)i 
jMtives, 
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flABii.  It  certainly  is  not  greater  at  Mexico  tban 
$ixty  thoufiaad ;  and  I  find  by  several  statements^ 
that,  if  we  estimate  the  whole  of  the  Spanish 
Colonies  at  fourteen  or  fiiteen  millions  of  inhabi-: 
tante^  there  are  in  this  number  at  most  three 
millions  of  Creole  Whites,  and  two  hundred  thou- 
^nd  Europeans. 

When  the  young  Tupac- Amaru,  who  believed 
himself  the  legitimate  heir  to  the  empire  of  the 
incas,  made  the  conquest  of  several  provinces 
of  Upper  Peru,  in  1781,  at  the  head  of  forty 
thousand  Indian  mountaineers,  all  the  Whites 
were  seized  with  the  same  apprehensions.    The 
Hispano-Americans  felt,  like  the  Spaniards  bom 
in  Europe,  that  the  contest  was  between  the 
(Copper-coloured  race  and  the  Whites ;  between 
barbarism  and  civilization.    Tupac- Amam,  who 
himself  was  not  destitute  of  intellectual  cultivar 
tion,  began  with  flattering  the  Creoles  aiid  the 
European  clergy ;  but  soon  drawn  on  by  events, 
itild  the  spirit  of  vengeance  that  inspired  his 
nephew,  Andrew  Condorcanqui,  he  changed  his 
plan.    A  rising  for  independence  became  a  cruel 
^rar  between  the  different  casts :  the  Whites  were 
conquerors,  and,  excited  by  a  feeling  of  common 
interest,  from  that  period  fixed  a  wakeful  atten- 
tion on  the  proportions,  that  exist  in  the  dififerent 
provinces  between  their  number  and  that  of  the 
Indians,    It  was  reserved  for  our  times,  to  see 
the  whites  direct  this  attention  toward   them- 
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lelves ;  and  esiamme,  fiftnn  mo&reg  of  distniBty 
the  efementa  of  which  their  cast  is  ootnposed. 
Every  enterprise  in  &V0ur  of  independence  and 
liberty  puts  the  national  or  American  party  in 
opposition  with  the  men  of  the  mother  conntry; 
When  I  arrived  at  Caraccas,  the  latter  had  just 
escaped  from  the  dangi^^  with  which  they 
thought  they  were  menaced  by  the  ipsnrrectlon 
projected  by  Espana.  The  consequences  of  that 
bold  attempt  were  the  more  serious,  because^ 
instead  of  investigating  the  real  causes  of  th« 
popular  discontent,  it  was  thought,  that  the 
mother  country  would  be  saved  by  employing 
v^orous  measures.  At  present  the  commotioni^^ 
which  have  arisen  throughout  the  country,  from 
the  banks  of  the  Rio  de  la  Plata  to  New  Mexico, 
an  extent  Of  fourteen  hundred  leagues,  have 
divided  men  of  a  common  origin. 

It  seems  to  excite  surprise  in  Europe,  that 
the>Spaiiiards  of  tlie  mother  country,  of  whom 
we  have  remarked  the  small  number,  have  madef 
during  ages  so  long  and  so  firm  a  resistance. 
Men  forget,  that  the  European  party  in  all  thcf 
colonies  is  necessarily  augmented  by  a  great 
mass  of  the  natives.  Family  interests,  the  de- 
nre  of  uninterrupted  tranquillity,  the  fear  of 
engaging  in  an  enterprise  that  ^ight  fail,  pre- 
vent these  latter  from  embracing  the  cause  of 
independence,  or  aq^ng  to  establish  a  local 
and  representative  government^  though  depen^ 
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dent  on  the  mother  country.  Some  shrink  troni 
violent  measures,  and  flatter  themselves,  that  a 
gradual  reform  may  render  the  colonial  system 
less  oppressive.  They  see  in  revolutions  only 
the  loss  of  their  slaves,  the  spoliation  of  the 
clergy,  and  the  introduction  of  religious  tolera- 
tion, which  they  believe  to  be  incompatible  with 
the  purity  of  the  established  worship.  Others 
belong  to  the  small  number  of  families,  which, 
either  from  hereditary  opulence,  or  having  been 
Jong  settled  in  the  colonies,  exercise  a  real  mu* 
picipal  aristocracy.  They  would  rather  be  de^ 
prived  of  certain  rights,  than  share  them  with 
?dl ;  tliey  would  prefer  even  a  foreign  yokp  to 
the  exercise  of  authority  by  the  Amerieans  of  an 
inferior  cast;  they  abhor  every  constitution 
founded  pq  equality  of  rights ;  and  above  all, 
they  dread  the  loss  of  those  decorations  and 
titles,  which  they  have  with  so  much  difficulty 
acquired,  and  which,  as  we  have  observed  above, 
compose  so  essential  a  part  of  their  domestic 
happiness.  Others  again,  and  their  number  is 
very  considerable,  live  in  the  country  on  the 
produce  of  their  lands ;  and  enjoy  that  liberty, 
which,  in  a  country  where  there  is  only  a  scat- 
tered population,  is  obtained  even  under  the 
most  oppressive  governments.  Aspiring  to  no 
places  themselves,  they  see  them  with  indiifer- 
ence  filled  by  men,  whose  power  can  never 
re^cl^  them,   and  whose  names  are  to  them* 
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almost  unknown^  They  would  no  doubt  pre* 
fer  a  national  governmerit,  and  complete  liberty 
of  commerce,  to  the  ancient  state  of  the  colo- 
nies ;  but  this  desire  does  not  sufficiently  sub* 
due  the  love  of  ease,  and  the  habits  of  an  indo- 
lent life,  to  impel  them  to  long  and  pmnful  sar 
orifices. 

In  characterizing  these  different  tendencies  of 
political  opinion  in  the  colonies,  from  the  va- 
rious intercourse  I  have  had  with  all  classes 
of  the  inhabitants,  I  have  developped  the  causes 
of  the  long  and  peaceful  dominion  of  the  mo- 
ther country  over  America.  The  calm  has 
been  the  result  of  habit,  of  the  preponderance 
df  a  few  leading  iGstmiUes,  and  above  all  of  Uie 
equilibrium  established  between  the  hostile 
forces.  But  security  founded  on  disunion  must 
be  shaken,  whenever  a  large  body  of  men,  for- 
getting their  individual  animosities,  shall  be 
united  by  a  sentiment  of  common  interest; 
livhen  that  sentiment,  once  awakened,  is  strength* 
ened  by  resistance ;  and  when  the  progress  of 
knowledge,  and  change  of  manners,  shall 
diminish  the  influence  of  habit  knd  ancient 
ideas. 

We  have  seen  above,  that  the  Indian  popu- 
lation in  the  united  provinces  of  Venezuela  is 
not  considerable,  is  recently  civilized,  and 
that  all  the  towns  have  been  founded  by  the 
/Spanish  conquerors.    These  could  not  follow. 
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as  in  Mexico  and  Pera^  the  timces  of  the  an-* 
eient  civilization  of  the  natives;  Caraccaa^ 
Maraeaybo,  Camana^  and  Coro^  have  nothing 
Indian  but  their  names.  Compared  with  the 
three  capitals^  of  Equinoctial  America,  placed 
on  the  mountains,  and  enjoying  a  temperate 
climate,  Caraccas  is  the  least  elevated.  The 
great  population  of  Venezuela  lying  toward  the 
coast^  and  the  most  cultivated  region  being 
parallel  to  it  in  the  direction  of  east  and  west^ 
Caraccas  is  not  a  centre  of  commerce^  like 
Mexico,  Santa  Fe  de  Bogota,  and  Quito.  Each 
of  the  seven  provinces  nnited  in  one  Capitania«» 
General  has  a  port,  by  which  it's  produce  is 
sent  out  It  is  sufficient  to  consider  the  posi*- 
tion  of  the.  provinces,  their  more  or  less  inti-* 
mate  connection  with  the  Windward  Isktods^ 
the  direction  of  the  mountains^  and  the  course 
of  the  great  rivers^  to  perceive,  that  Camccaa 
can  never  exert  any  powerful  political  influence 
over  the  countries,  of  which  it  is  the  capital. 
The  Apure,  the  Meta,  and  the  Oroonoko^  run^ 
ning  from  west  to.  east,  receive  aU  the  streams 
ci  the  Llanos,  and  the  region  of  pasturs^, 
St.  Thomas  in  Guiana  will  be  necessarily,  at 
some  future  day,  a  place  of  ti*ade  of  high  im- 

*  Mexico,  Santa  Fe  de  Bogota,  atid  Quito*  The  eleva- 
tion of  the  site  of  the  capital  of  GuatiBiala  is  still  uukoowD. 
From  ifs  Tegetablc  productions  we  may  infer,  that  it  isles9t 
than  500  toises. 
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poftanee,  especially  when  the  flour  of  Neir 
Grenada,  embarked  above  the  confluence  6f 
the  Rio  N^o  and  the  Umadea,  and  descend-* 
ing  by  the  Meta  and  Oroonoko,  shall  be  pre* 
^rrred  at  Caraccas  and  Guiana  to  the  flour  of 
New  England*  It  is  a  great  advantage  to  the 
provinces  of  Venezuela,  that  their  territorial 
wealth  is  not  directed  to  one  point,  like  that 
of  Mexico  and  New  Grenada,  which  flows  to 
Vera  Cruz  and  Carthagena ;  but  that  they  pos^ 
sesfi  a  great  number  of  towns  equally  well  peap 
pled,  and  fwming  so  many  various  centres  of 
commerce  and  civilization. 

Caraccas  is  the  seat  of  an  Audiencia  (high 
court  Qf  justice)  and  one  of  the  eight  archbish- 
oprics, into  which  Spanish  America  is  divided  *, 

*  The  archbishopiickft  and  tbe  audiencias  have  not  tfaa 

same  limits  as  the  great  political  diyisions,  which,  iodepend- 

ent  of  one  another^  are  known  under  the  naiines  of  vkeroyal^ 

ties,  and  cftptiamas-generaia.    There  are  often  two  audiencm 

in  the  same  viceroyalty,  as  those  of  Mexico  and  Gnadalax* 

ara»  of  lima  and  of  Cusco ;  sometimes  the  bishops  of  onf 

yiceroyalty  are  soffrag^ns  of  an  archbishop,  who,  iiesides  iv 

another  political  diviaioB.    The  bbhops  of  Panama,  Mainas, 

Quito,  and  Cuenca,  are  subject  to  the  archbishop  of  Lima^ 

and  not  to  the  archbishop  of  Mew  Grenada,      The  eight 

archbishops  of  Spanish  America  have  their  sees  at  Mexico, 

Goatimala,  St.  Domiago,  the  Havannah,  Caraccas,  Santa* 

Fe  de  Bogota,  Lima,  and  Chuquisaca  or  Charcas.      Tha 

fwehe  andiencias  are  those  of  Mexico,  Gaadalaxara,  Gna- 

fimala^  the  Hayaniiahi   Caraccas,  Santa  Fe  de  Bogota, 


444 

It's  population  in  1800^  according  to  the  re-*' 
searches  I  made  into  the  number  of  births,  was 
nearly  40,000;  the  best  informed  inhabitants 
believed  it  even  to  be  45,0Ck),  of  which  18,000 
are  whites,  and  27,000  free  men  of  colour. 
Computations  made  in  1778  had  already  given 
fix)m  30,000  to  32,000.  All  the  direct  num- 
berings  have  remained  a  quarter,  and  more, 
below  the  effective  number.  In  1766,  the  po- 
pulation of  Caraccas,  and  the  fine  valley  in 
which  that  city  is  placed,  suffered  immensely 
by  a  severe  attack  of  the  smaU  pox.  The  mor- 
tality rose  in  the  town  to  six  or  eig^t  thousand. 
I^ince  that  memorable  period,  inoculation  is 
become  general,  and  I  have  seen  it  practised 

Quito,  Lima,  Casco,  Chuquisaca,  Santiago  in  Chili,  and 
Buenos  Ayres.  Finally,  the  eleven  great  political  divisions 
arc  the  Tieeroyalty  of  Mexico  (with  two  commaBden  gene- 
raly  in  the  promnciat  intemns,  and  the  Captain-General  of 
YncRtan);  the  Capitanias-generaJes  of  Guatimala,  the  two 
Fioridais,  Cuha,  St  Domingo,  Porto- Rico,  and  Venezuela; 
the  viceroyalty  of  Xew  Grenada  (with  the  presidencia  of 
Quito);  those  of  Peru  and  Buenos- Ay  res;  and  the  Capita* 
a  a  General  of  Chili.  There  are  only  four  viceroyalties ; 
but  Chili,  Quito,  an4  Gaattmahi  have  always  borne  in  Spain 
oflSciaily  the  title  of  kingdoms,  rtmoi.  The  president  of 
an  audiencia  may  be  subject  to  a  viceroy ;  for  i^tance,  the 
president  of  Quito  depends  in  civil  and  military  affairs  on 
the  viceroy  of  SantarFc.  I  thought  it  proper  to  record 
here  these  triple  divisions  of  the  judicial,  ecclesiastical,  and 
political  hierarchies,  because  they  are  often  confounded  in^ 
>lKMrksy  that  treat  of  the  Spanish  Colonies. 
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Withoiit  the  aid  of  ph3r8icianB«    In  the  province 
of  Cumana,   where  the  communications  vnih 
Europe  are  lees  frequent,  there  had  not  been, 
in  my  time,  one  instance  of  the  small-pox  dur- 
ing fifteen  years ;  while  at  Caraccas  that  cruel 
malady   was  constantly  dreaded,   because   it 
always  showed   itself  sporadically  on  several 
points  at  a  lime.     I  say  sporacfically,  for  iii 
Equinoctial  America,  where  the  changes  of  the 
atmosphere,  and  the  phenomena  of  organic  life, 
«eem  subject  to  a  remarkable  periodicalnesSi 
the  smallpox,  before  the  benevolent  introduc- 
tion of  the  vaccine  disease,  exerted  it's  ravaged 
only,  if  we  may  place  confidence  in  general 
belief  every  fifteen  or  twenty  years.    Since  my 
return  to  Europe,  the  population  of  Caraccas 
has  continued  to  augment.     It  amounted  to 
50,000  souls ;  when,  at  the  great  earthquake  of 
the  26th  of  March,  1812,  twelve  thousand  in- 
habitants perished  beneath  the  ruins  of  thdf 
houses.    The  political  events,  which  have  suc- 
ceeded this  catastrophe,  have  reduced  the  num- 
ber of  inhabitants  to  less  than  20,000;    but 
these  losses  will  soon  be  reputed,  if  the  fertile 
and  commercial  country,  of  which  Caraccas  is 
the  centre,  should  have  the  happiness  of  enjoy- 
ing repose,  and  a  wise  administration,  for  a 
few  years. 

The  town  is  seated  at  the  entrance  of  t^e 
plfilu  of  Ghacao,  which  extends  three  league* 
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Mst  toward  Caunmare  and  the  CAesia  de  An- 
jamas,  and  which  is  two  leagues  and  a  half  in 
breadth.  This  plain,  through  which  runs  the 
Bio  Guayra,  is  four  hundred  and  fourteen  toiseis 
In  height  above  the  level  of  th€  sea.  The 
ground,  which  the  town  of  Caraccas  occupies, 
is  uneven,  and  has  a  steep  slope  from  N.  N.  W. 
to  S.  S.  £..  In  order  to  form  an  exact  idea  of 
the  situation  of  Caraccas,  we  Must  recollect  the 
general  disposition  of  the  mountains  of  the 
eoast,  and  the  great  longitudinal  vallies,  hy 
which  they  are  traversed.  The  river  Guayra 
rises  in  the  group  of  primitive  mountains  of 
Higuerota,  which  separates  the  valley  of  Ca^ 
raccas  from  that  of  Aragua.  It  is  formed  near 
JLas  Ajttnt;au9  by  the  junction  of  the  little  rivers 
of  San  Pedro  and  Macarao,  and  runs  -first  to 
the  east  as  fieur  as  the  Cuesta  of  Auyamas,  and 
then  to  the  south,  to  unite  it's  waters  with  those 
of  Rio  Toy,  below  Yare.  The  Rio  Tuy  is  the 
only  considerable  river  in  the  northern  and 
mountainous  part  of  the  province. 

It  follows  regularly  the  direction  from  West 
to  east  for  thirty  leagues,  in  a  straight  line,  more 
than  three  quarters  of  which  are  navigable.  By 
barometrical  measurements  I  found  the  slope 
<rfthe  Tuy  for  this  length,  from  the  plantation 
,  of  Manterola*  to  it's  mouth,  east  of  Cape  Co^ 

*  At  the  foot  of  the  high  mountaia  of  Coouyza^  3^  «Mf 
iSrom  Victoria. 
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dera,  two  hundred  and  niMty-fivet^Biai.  This 
river  forms  in  the  chain  of  the  coast  A  kind  of 
lon|;itiidinal  valley,  while  the  tvaten  of  the 
Llanos,  or  of  five  sixths  of  the  province  of  Ca- 
raoeasi  follow  the  slope  of  the  land  toward  the 
south,  and  join  the  Oroonoko.  This  hydro^ 
graphic  sketch  may  throw  some  light  on  the 
natural  tendency  of  the  inhabitants  of  the 
same  province,  to  export  their  productions  by 
different  roads. 

If  the  valley  of  Caraccas  be  only  a  lateral 
branch  of  that  of  the  Tuy,  the  two  valleys  still 
remain  parallel  during  some  time.  They  are 
tepar^^d  by  hilly  ground,  which  we  cross  in 
gwng  from  Caraccas  to  the  high  savannahs 
of  Ocumare,  passing  by  Le  Valle  and  Salaman^ 
ca.  These  savannahs  themselves  are  beyond 
the  Tuy;  and  the  valley  of  the  Tuy  being  a 
great  deal  lower  than  that  of  Caraccas,  Uie  des- 
cent is  afauost  constantly  from  norUi  to  south. 
la  the  sune  manner  as  Ci^e  Codera,  the  SiUa, 
the  Cerro  de  Avila  between  Caraccas  and  La 
Guayns^  and  the  monntaiMs  of  Mariara,  consti* 
tute  the  most  northern  and  devated  range  of 
the  mountains  of  the  coast ;  the  mountains  of 
Panaquir^  Ocumare,  Guiripa^  aud  the  viSa 
de  Cura,  form  the  most  southern  range.  We 
have  already  several  times  observed^  that  the 
general  direction  of  the  strata  composing  this 
vast  chain  of  the  coast  it  from  aootb-west  ta 
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north-east;  and  their  dip  is  ustiaUy  to^fttrd  th« 
north-west.  Hence  it  follows,  that  the  direct 
tion  of  the  primitiye  strata  is  independent  of 
that  of  the  whole  chain ;  and,  what  is  extremely 
remarkable,  in  following  this  chain*  from  Por- 
to Gabello  as  far  as  Maniquarez  and  Maca- 
nao,  in  the  island  of  Margaretta,  we  find,  from 
west  to  east,  first  granite ;  then  gneiss,  mica* 
tlate,  and  primitive  schistns ;  and*  fim^y  com- 
pact limestone,  gypsum,  and  agglomerates  con- 
taining seashells. 

It  is  to  be  regretted,  that  the  town  of  Ca^ 
faecas  was  not  built  ferther  to  the  east,  below 
the  entrance  of  the  ^nauco  into  the  Guayra ; 
on  that  spot  near  Chacao,  where  the  valley 
widens  into  an  extensive  plain,  which  seems 
to  have  been  levelled  by  the  abode  of  the  wa- 
ters. Diego  de  Losada,  when  he  founded  f*  the 
town,  followed  no  doubt  the  traces  of  the  first 
.establishment  made  by  Faxardo.  The  Span- 
iards at  that  time,  attracted  by  the  reputation 
of  the  two  gold  mines  of  Los  Teques  and  Ba- 
ruta,  were  not  yet  masters  of  the  whole  val- 

^  *  I  have  apoken  ia  die  preceding  cbapter,  p.  870,  of  t&e 
iotorrnptioii  in  the  obaiii  of  the  ocmrt  to  the  east  of  Cape 
Codera. 

t  The  foandatioQ  of  Santiago  de  Leon  de  Garraccas  datea 
from  1667,  and  posterior  to  that  of  Cumana,  Coro,  Naeva 
&arcebna,  and  Caravalleda,  or.El  CoUado.  Fraif  Pedro 
Amnw,  Not.  7|  4»p.ui,  p.  676.    Omtd^fBmM^  p.  M2. '    ' 
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liey,  and  preferred  remaining  near  the  road^ 
%rhich  led  to  the  coast.  The  town  of  Quito 
also  is  built  in  the  narrowest  and  most  uneven 
pail  of  a  valley,  between  two  fine  plains.  Turn** 
|)amba  and  Rumipamba^  of  which  great  advan-^ 
tages  might  have  been  takcfn,  had  the  ancient 
Indian  habitations  been  abandoned; 

The  descent  is  continual  from  the  custom- 
house of  the  Pastora,  by  the  square  of  Trinidad 
and  the  Plaza  Major,  to  Santa  Rosalia,  and  the 
Rio  Guayra,  I  found  by  barometrical  mea* 
surements,  that  the  customhouse  was  thirty 
toises  above  the  square  of  Trinidad,  near  which 
I  made  my  astronomical  observations;  thid 
Sqiiare,  eight  toises  higher  than  the  pavement 
of  the  cathedral  in  the  great  square ;  and  the 
great  scjuare,  thirty-two  toises  above  the  Rio 
Guayra  at  la  Noria.  This  declivity  of  the 
ground  does  not  prevent  carriages  from  going 
about  the  tdwn;  but  the  inhabitants  make 
little  use  of  them.  Three  small  rivers,  descend-* 
ing  from  the  mountains,  the  Anauco,  the  Ca^ 
tuche,  and  the  Caraguata,  cross  the  town  from 
north  to  south ;  their  banks  are  very  high ; 
and,  with  the  dried  up  i^vins  which  join  them 
furrowing  the  ground,  remind  the  traveller  of 
the  famous  Guaicos  of  Quito*,  only  being  ou 
a  smaller  scale.    The  water  drunk  at  Caraccafl 

♦  See  chap,  iv,  vol.  ii,  p»  2?8- 
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18  that  of  the  Rio  Catucbe ;  but  the.richer  clasi 
have  their  water  brought  from  La  Valle,  a  vil- 
lage a  league  distant  oa  the  south.    TMs  war- 
ter  and  that  of  Gamboa  are  reckoned  very 
salubrious,  because  they  flow  over  the  roots 
of  sarsaparilla*.    I  could  not  discover  in  them 
any  aromatic  or  extractive  matter.    The  water 
of  the  valley  does  not  contain  any  lime,  but 
a  little  more  carbonic  acid  than  the  water  of 
the  Anauco.    The  new  bridge  over  this  river 
is  a  handsome  structure,  and  is  frequented  by 
thos6,  who  walk  toward  Candelaria,   on  the 
road  to  Chacao  and  Petare.    Caraccas  contains 
eight  churches,    five  convents,  and  a  theatre 
that  holds  fifteen    or  eighteen  hundred   per- 
sons.   When  I  was  there,  the  pit,  where  th^ 
men  are  separate  from  the  women,  was  unco- 
vered.   We  saw  at  once  the  actors,  and  the 
stars.    As  the  misty  weather  made  me  lose  a. 
great  many  observations  of  Jupiter's  satellites^ 
I  was  able  to  ascertain  fron)  a  box  in  the  theatre 
whether  the  planet  would  be  visible  that  nighL 
The  streets  of  Caraccas  are  wide,  straight,  and 
crossing  each  other  at  right  angles,  as  in  all  the 
towns  built  by  the  Spaniards  in  America.    The 

*  Througbout  Amerion  the  waters  are  sopposed  to  sfaart 
the  properties  of  those  plants^  under  the  shade  of  which 
they  flow.  TTius  at  the  straits  of  Magellan  that  water  it 
much  praisted,  which  touches  the  roots  of  the  canella  Printer* 
Viage  at  MageUanet,  1788^  p.  816. 
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houses  are  spacious^  and  higher  than  they  Slight 
to  be  in  a  country  subject  to  earthquakes.  In 
1800,  the  two  squares  of  Alta  Gracia  and  St. 
Francis  presented  a  very  agreeable  aspect;  I 
say  in  the  year  1800,  because  the  terrible 
shodks  of  the  S(6th  of  March,  1812,  destroyed 
almost  the  whole  city.  It  rises  slowly  from  it*s 
ruins.  The  quarter  of  Trinidad,  where  I  re- 
sided, was  overturned  as  if  a  mine  had  been 
sprung  underneath  it. 

The  small  extent  of  the  valley,  and  the  prox- 
imity of  the  high  mountains  of  Avila  and  the, 
Silla,  give  a  gloomy  and  stern  character  to  the 
scenery  of  Caraccas;  particularly  in  that  part 
of  the  year,  when  the  coolest  temperature  pre- 
vails, in  the  months  of  November  and  Decem- 
ber. The  mornings  are  then  very  fine ;  and 
on  a  clear  and  serene  sky  we  perceived  the  two 
domes  or  rounded  pyramids  of  the  Silla,  and 
the  craggy  ridge  of  the  Cerro  de  Avila.  But 
toward  the  evening  the  atmosphere  thickens ; 
the  mounteuns  are  covered ;  streams  of  vapour 
cling  to  their  ever-green  slopes,  and  seem  to 
divide  them  into  zones  one  above  another^ 
These  zonqs  are  gradually  l]»lended  together; 
the  ookl  air,  which  descends  from  the  Sillay 
accumulates  in  the  valley,  and  condenses 
the  light  vapours  into  large  fleecy  clouds. 
These  often  descend  below  the  Cross  of  La 
(iruayra,  and  advance,  gliding  on  the  soil,  to* 
?o3 
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Ward  the  Pastora  of  Caraccas,  and  the  adjacent 
quarter  of  Trinidad.  At  the  view  of  this  misty 
sky,  I  could  scarcely  think  myself  in  one  of  the 
temperate  valleys  of  the  torrid  zone ;  but  ra- 
ther in  the  north  of  Germany,  among  the  pines 
and  the  larches  overshadowing  the  mountains 
of  the  Hart2. 

But  this  gloomy  and  melancholy  aspect,  this 
contrast  between  the  clearness  of  the  mornings 
and  the  cloudy  sky  of  the  evening,  are  not 
observed  in  the  midst  of  summer.  The  nights 
of  June  and  July  are  clear  and  delicious.  The 
atmosphere  then  preserves,  almost  without  in- 
terruption, that  purity  and  transparency,  which 
are  peculiar  to  table-lands  and  all  elevated 
valleys,  in  calm  weather,  and  as  long  as  the 
^nds  do  not  mix  strata  of  air  of  unequal  tem- 
perature. This  is  the  season  for  enjoying  all 
the  beauty  of  a  landscape,  which  I  saw  illu- 
'  mined  only  a  few /days  at  the  end  of  January. 
ThQ  two  rounded  summits  of  the  SiUa  are  beh 
held  at  Caraccas,  almost  under  the  same  an- 
gles of  elevation*  as  the  peak  of  TenerifFe  at 
the  port  of  Orotava.  The  first  half  of  the  moun- 
tain is  covered  with  short  grass ;  then  suc^ 
ceeds  the  zone  of  evergreen  trees,  which  reflects 
a  purple  light  at  the  season,  when  the  befieuiai 

*  I  found,  at  the  square  of  Trinidad^  the  s^ psrent  heif^t 
Qf  the  Silla  IV  12'  49^^  It  was  about  four  tboataad  fif« 
hnttdred  toues  distant. 
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t!he  a^Hoe  imetree  ^  of  equinoctial  America,  is 
in  blossom.  The  rocky  masses  rise  a)l)ove  this 
zone  in  the  form  of  woody  domes.  Destitute 
of  vegetation,  they  increased  by  the  nakedness 
of  their  surface  the  apparent  height  of  a  moun- 
tain, which  in  temperate  Europe  would  scarcely 
enter  on  the  limit  of  perpetual  snows.  The  cul- 
tivated, region  of  the  valley,  and  the  gay  fields 
of  Chacao,  Petare,  and  La  Vega,  form  an  agreeL 
able  contrast  to  the  imposing  aspect  of  the 
Silla,  and  thje  great  heavings  of  the  ground  on 
the  north  of  the  town. 

The  climate  of  Caraccas  has  often  been  called 
m  perpetual  spring.  It  is  found  .every  where^, 
half  way  up  the  Cordillc^ras  of  Ekjuinoctial 
America,  between  four  hundred  and  nine  hun  ^ 
dred  toises  of  elevation,  unless  the  great  breadth 
of  the  valley  jcHued  to  an  arid  soil  causes  an 
extraordinary  intensity  f*  of  radiant  caloric. 
What  indeed  can  we  imagine  more  delightful, 
than  a  temperature,  which  in  the  day  keeps 
between  W  and  26*"  % ;  and  at  night  betweea 
16"*  and  IS*"  ^,  which  is  equally  favourable  to  the 
plantain  (cambury),  the  orange-tree,  the  cof- 
fee-tree, the  apple,  the  apricot,  and  com  ?    A 

*  Bhododendroo  ferragioeam  of  tbe  Alps* 
t  Aft  at  Carthago  and  Ibagua  in  Xew  Grenada.    See  mj 
Fr6kg.  de  Dktrib.  Geogr.  Plant,  p.  98. 
I  Between  Hf"  and  2d-8^  Reaom. 
§  Between  12*8''  and  14*4"  Reaam, 
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national  writer*  compares  the  situation  efCa^ 
raccas  to  tiie  terrestrial  Paradise,  and  recog- 
nizes in  the  Anauco  and  the  neighbouring  tor-* 
rents  the  four  rivers  of  the  Garden  of  Eden. 

Jt  is  to  be  regretted,  that  such  a  temperate 
climate  is  generally  inconstant  and  variable. 
T^e  inhabitants  of  Caraccas  complain  of  having 
several  seasons  in  the  same  day ;  and  of  the 
rapid  change  from  one  season  to  another.    Iq 
the  month  of  January  for  instance,  a  night,  of 
which  the  mean  temperature  is  16%  is  followed 
by  a  day,  when  the  thermometer  during  eight 
successive  hours  keeps  above  32''  in  the  shade. 
In  the  same  4ay,  we  find  the  temperature  of 
S4''  and  18^«    These  oscillations  are  extremely 
common  in  our  temperate  climate  of  Europe, 
but  under  the  torrid  zone,  th^  Europeems  them* 
selves  are  so  accustomed  to  the  uniform  action 
of  exterior 'stimulus,   that  they  suffer  from  a 
change  of  temperature  of  6\    At  Cumana,  and 
every  where  in  the  plains,  the  temperature  from 
eleven  in  the  morning  to  eleven  at  night  changes 
only  2^or3^     Moreover,  these  variations  act 
en  the  human  fittme  at  Caraccas  more  violently 
than  could  be  supposed  from  the  mere  indica^ 
tions  of  the  thermometer.    In  this  narrow  valley 
the  atmosphere  is  in  some  sort  balanced  be^ 


*  The  Historiographer  pf  Yenitmadt,  Joie  i%  Oriedb  y 
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Iween  two  winds,  one  that  comes  from  the  west, 
or  the  seaside,  and  the  other  from  the  east,  or 
the  inland  country.    The  first  is  known  by  the 
name  of  the  wind  of  Catia,  because  it  blows 
from  Catia  to  the  west  of  Cape  Blanco  through 
the  ravin  of  Upe,  which  we  have  already  no- 
ticed, in  speaking  of  a  new  road  and  a  new  port 
projected  to  replace  the  road  and  the  port  of  La 
Guayra.    The  wind  of  Catia  has  only  the  ap- 
pearance of  a  western  wind ;  it  is  oftener  the 
breeze  of  the  east  and  north--east,  which,  rush- 
ing with  extreme  imj)etuosity,  ingulfs  itself  in 
the  Quebreda  de  Tlpe.  -  Reflected  by  the  high 
mountains  of  Aguas  Negras,  this  wind  goes  up 
toward  Caraccas,  by  the  side  of  the  hospital  of  the 
Capuchins,  and  the  Rio  Caraguata.    It  is  loaded 
with  humidity,  which  it  deposits  as  it's  tempe- 
rature decreases,  and  consequently  the  summit 
of  the  Silla  is  wrapped  in  clouds,  when  the 
catia  blows  in  the  valley.    This  wind  is  dreaded 
by  the  inhabitants  of  Caraccas  ;  it  causes  head- 
aches to  those  persons,  whose  tiervous  system 
is  irritable.      I  have  known    some,  who/  in 
order  to  shun  it's  effects,  shut  themselves  up 
in  their  houses,  as  people  do  in  Italy  When 
the   sirocco    blows.     ,|  thought  I    had  per-^ 
cdved  during  my  stay  at  Caraccas,  that  the 
wind  of  Catia  was  purer  (a  little  richer  in  oxl- 
gen)  than  the  tcindofPetare.    I  even  imagined, 
that  iVs  purity  might  explsiin  if  s  exciting  pro- 
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perty.  But- the  means  I  employed  deserwd 
little  confidence.  The  wind  of  Petare  coming 
from  the  east  and  south-east,  by  the  eastern 
fextrepiity  of  the  vall^  of  the  Guayra,  brings 
from  the  mountains  and  interior  of  the  coun-^ 
try  a  dryer  air,  which  dissipates  the  clouds, 
p,nd  the  summit  of  the  Silla  rises  in  all  it's  * 
jbeauty. 

We  know  that  the  modifications  brought  by 
the  winds  in ,  the  composition  of  the  air,  in  va- 
rious places,  entirely  escape  our  eudiometricat 
experiments ;  the  most  exact  of  which  ean  esti* 
inate .  only  as  &r  as  O'DOS"*  of  oxyg^i.  Che^ 
mistry  does  not  yet  possess  any  means  of  dis- 
tinguishing two  jars  filled,  one  with  the  air  of 
the  sirocco  or  the  catia,  and  the  other  befor? 
these  winds  are  felt,  It  appears  to  me  proba? 
ble,  that  the  singular  effects'  of  the  catia,  and 
of  all  those  currents  of  air,  to  the  influence  of 
which  popular  opinion  attributes  so  much  im- 
portance, must  be  looked  fpr  rather  io,  the 
phanges  of  humidity  and  of  temperature,  than 
in  chemical  modificatlpns.  We  need  not  have 
recourse  to  miasmata  brought  to  Car^ccas  from 
the  unhealthy  shpre  on  the  coast :  it  m^y  1>^ 
easily  conceived,  that  pien  accustomed  to  the 
drier  air  of  the  mountains  and  the  interior, 
must  be  disagreeably  affected,  ivl^en  the  very 
humid  air  of  the  sea,  pressed  through  the  gap 
of 'Ppe,  reaches  in  an  ascending  .currefi^  the 
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Ugb  yall^  of  Caraccas^  and^  gating  cooler  by 
it's  dilatation^  and  by  it'fl  contact  with  th^  ad- 
jacent  strata^  deposits  a  great  portion  of  the 
water  it  contains.  This  inconstancy  of  climate, 
these  somewhat  rapid  transitions  from  a  dry  and 
transparent  air  to  air  humid  and  misty,  are 
inoonveniences,  which  Caraccas  shares  in  cont- 
mon  with  the  whole  temperate  region  of  the 
tropics,  with  all  the  places  situate  between  four 
And  eight  hundred  toises  of  elevation,  either  on 
table-lands  of  small  extent^  or  on  the  slope  of 
the  Cordilleras,  as  at  Xalapa  in  Mexico,  and 
Gjoaduas  in  New  Grenada.  A  serenity  uniur^ 
terrupted  during  a  great  part  of  the  year  pre^ 
vails  only  in  the  low  regions  at  the  level  of  the 
sea,  and  at  considerable  heights  on  those  vast 
table-lands,  where  the  unifoim  radiation  of  the 
soil  seems  to  contribute  to  the  perfect  dissoiur 
tion  of  vesicular  vapours.  The  intermediate 
zone  is  at  the  same  height  as*  the  first  strata  of 
clouds,  that  surround  the  surface  of  the  Earth ; 
^nd  the  climate  of  this  zone,  the  temperature 
pf  which  is  so  mild,  is  essentially  niisty  and  va- 
iriable. 

Notwithstanding  the  elevation  of  the  spot, 
the  sky  is  generally  less  blue  at  Caraccas  than 
at  Cumana.  The  aqueous  vapour  is  less  per- 
fectly dissolved ;  and  here,  as  in  our  climates, 
"*  ft  greater  diffiiision  of  light  diminishes  the  in- 
lepisity  of  the  aeiial  colour,  by  introducing  whit§ 
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into  the  blue*  of  the  air.    This  intensity,  mea- 
sured with  the  cyanometer  of  Saussure,  tras 
found  from  November  to  January  generally  18*, 
never  above  20^.    On  the  coasts  it  was  from 
22r  to  25*,    I  remarked  in  the  village  of  Carac- 
cas,  that  the  wind  of  Petare  sometimes  contri- 
butes singularly  to  give  a  pale  tint  to  the  celes- 
tial vault.    On  the  22d  of  January,  the  blue  of 
the  sky  was  at  noon  in  the  zenith  feebler  than 
I  ever  saw  it  in  the  torrid  zone  -f.    It  corres- 
ponded only  to  12*  of  the  cyanometer.    The 
atmosphere  was  then  remarkably  transparent^ 
without  clouds,  and  of  extraordinary  dryness. 
The.  moment  the  wind  of  Petare  ceased,  the 
blue  colour  rose  at  the  zenith  as  high  as  16'. 
I  have  often  observed  at  sea,  but  in  a  ^mailer 
degree,  a  similar  effect  of  the  wind  on  the  co- 
lour of  the  serenest  sky. 

We  know  less  exactly  the  mean  temperature 
of  Caraccas,  than  that  of  Santa  Fe  de  Bogota, 
and  of  Mexico.  I  believe  however  I  can  de- 
monstrate, that  it  cannot  be  very  distant  from 
twenty  or  twenty-two  degrees.  I  found  by  my 
own  observations  during  the  three  veiy  cool 

*  See  ch«  iii,  vol.  ii,  p.  101  and  fbIL 

t  At  noon,  tbermometer  in  the  shade  23*7*  (in  the  ran, 
oQt  of  the  wind,  30*4'' ;  Deluc's  hygrometer,  M^'T ;  cyano- 
meter at  the  zenith,  12%  at  the  horizon  9^  The  wind  ceased 
at  three  in  the  afternoon.  Th.  21*;  hygr.  09.3° ;  cyan.  W*. 
At  six  o'clock,  therm.  20-2'' ;  hygr.  89*. 
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moBths  of  Novembet;,  December^  and  January^ 
taking  each  day  the  maximum  and  minimum  of 
the  temperature^  the  heights  were  20*2** ;  20- 1* ; 
20"2'.  Now  from  the  knowledge  we  have  ac- 
quired of  the  distribution  of  heat  in  the  differ-* 
ent  seasons^  and  at  different  elevations  above 
the  level  of  the  sea,  I  can  deduce  within  a  cer- 
tain approximation,  from  the  means  of  a  few 
months,  that  of  the  whole  year ;  almost  in  the 
same  manner  as  we  deteimine  the  meridian  alti- 
tude of  a  star,  by  elevations  measured  out  of  the 
meridian.  The  following  ai*e  the  considerations 
on  which  are  founded  the  results  I  adopt.  At 
jSanta  Fe  de  Bogota,  the  month  of  January,  ac* 
cording  to  Mr.  Caldas,  differs  from  the  mean 
of  the  year  only  0'2^.  At  Mexico,  very  near  the 
temperate  zone,  the  difierence  reaches  a  max- 
imum of  3^.  At  La  Guayra,  near  Caraccas, 
the  coldest  month  differs  from  the  annual  mean 
4-y;  but  if  the  air  of  La  Guayra  (and  that  of 
Catia)  rises  sometimes  in  winter  by  the  Quebra-^ 
da  de  Tipe  to  the  high  valley  of  Carccas,  this 
valley  does  not  less  receive,  during  a  great  part 
of  the  year,  the  winds  of  the  east  and  south- 
east coining  from  Caurimare  and  the  inland 
country.  We  have  learned  by  direct  observa* 
tions,  that  at  La  Guayra  and  Caraccas  th^ 
coldest  months  are  23*2^  and  20* r.  These  dif- 
ferences express  a  decrement  of  heat,  which,  in' 
^he  valley  of  Caraccas,  is  the  simultaneous  effect 
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of  the  height  of  the  situation  (or  of  the  dilatatioii' 
of  the  air  in  the  ascending  current)  and  of  the 
conflict  between  the  winds  of  Catia  and  Pe- 
tare. 

According  to  a  small  number  of  observations, 
made  in  the  course  of  three  years,  partly  at 
Caraccas,  and  partly  at  Chacao  very  near  the 
capital,  I  perceived,  that  the  centigrade  ther- 
mometer kept  in  the  cold  season,  in  November 
and  December,  generally*  between  21*  and 
^^  in  the  day,  and  at  night,  between  16"*  and 
17°.  In  the  hot  season,  in  July  and  August, 
this  instrument  rises  in  the  day  ^f*  to  25""  or 
26^'  and  at  night  to  22*^  or  23^  This  is  the 
habitual  state  of  the  atmosphere ;  and  the  same 
observation,  made  with  an  instrument  which  I 
verified,  gave  for  the  mean  temperature  of  the 
year  at  Caraccas  a  little  more  than  ^I'S^'J; 
which,  in  the  system  of  cisatlaatic  climates, 
is  to  be  met  with  in  the  plains  in  the  latitude  of 
36**  or  37"*.  It  is  almost  unnecessaiy  to  observe, 
that  this  comparison  is  founded  only  on.  the 

*  According  to  the  scale  of  Reaomar,  in  the  day  froni 
16 8'  to  18^  at  night,  from  12'8«  to  13tf*. 

t  In  the  day  from  20"*  to  20*8^;  at  nighty  from  17*6^  to 
18-40  of  the  Theim  of  Reaum. 

X  17*2^  Reaum.  I  had  stopped  in  my  Prolegomena  p. 
98,  at  V^*8«  R.  For  the  particular  obserFations,  see  notd 
£  at  the  end  of  this  volume. 
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quantity  of  heat  developed  in  each  place  dur-. 
iDg  the  course  of  a  whole  year ;  and  that  it  Ex- 
tends by  no  means  to  the  climate,  that  is, 
to  the  distribution  of  heat  in  the  various  sea- 
sons. » 
At  Caraccas  the  heat  very  seldom  rises  for  a 
few  hours  in  summer  to  29''  *.  It  is  assorted, 
that,  a  little  before  the  rising  of  the  Sun,  it. has 
been  seen  to  iall  in  winter  as  low  as  11^  ^f*. 
During  my  stay  at  Caraccas,  the  maximum 
and  minimum  obseiTcd  were  only  25""  and  12*5^ 
The  cold  at  night  is  the  more  intense,  from 
being  usually  accompanied  with  a  misty  sky. 
I  have  been  unable  for  whole  weeks,  to  take 
the  altitudes  of  the  Sun,  or  of  the  stars.  I  often 
found  the  transition  from  the  purest  transpa- 
rent  air  to  complete  obscurity  so  sudden,  that» 
when  I  had  my  eye  fixed  on  a  satellite  through 
the  glass  a  minute  before  it*s  immersion,  I  hot 
only  lost  sight  of  the  planet,  but  of  aU  the  ob- 
jects close  round  me,  in  a  mist.  Under  the 
temperate  zone  in  Europe,  the  temperature  is 
more  uniform  on  the  high  mountains,  than  in 
the  plains.  At  the  Hospital  of  St.  Gothard, 
for  instance,  the  difference  between  the  mean, 
temperature  of  the  warmest  and  coldest  months 
is  17*3°;  while,  under  the  same  parallel,  nearly 
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at  the  level  of  the  sea,  it  is  20*  or  21*.    th<J 
cold  does  not  increase  on  our  mountains  so 
rapidly  as  the  heat  diminishes.    We  shall  find 
as  we  advance  toward  the   Cordilleras,  that 
under  the  torrid  zone  the  climate  is  more  uni- 
form in  the  plains,  than  on  the  mountains.    At 
Cumana  and  La  Guayra  (for  we  must  not  cite 
places  where  the  north  winds  disturb  for  some 
months  the  equilibrium  of  the  atmosphere)  the 
thermometer  keeps  during  the  whole  year  be-^ 
tween  21''  and  35^     At  Santa  Fe  and  Quito 
we  find  it  vary  from  3"*  to  22',  if  we  compare^ 
I  do  not  say  the  days,  but  the  coldest  and 
warmest  hours  of  the  year.    In  the  low  regions, 
at  Cumana  for  instance,  the  nights  differ  front 
the  days  only  three  or  four  degrees.    At  Quito, 
I  found  this  difference,  taking  carefully,  every 
day  and  night,  the  mean  of  four  or  five  obser- 
vations, amounting  to  seven  degrees.    At  Ca« 
raccas,  placed  on  a  spot  nearly  three  times 
less  in  height,  and  on  a  table-land  of  little  ex^ 
tent,  the  days  in  the  months  of  November  and 
December  are  still  from  5""  to  S'S""  hotter  than 
the  nights.    These  phenomena  of  nocturnal  r&^ 
frigeration  may  astonish  at  the  first  view :  they 
are  modified  by  the  table4ands  and  the  moun- 
tains being  heated  during  the  day,  by  the  actions 
of  the  descending  currents,  and  above  all  by  . 
the  nocturnal  radiation  of  caloric  in  the  pure 
and  dry  air  of  the  Cordilleras.    The  fallowing 
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are  tbe  diiOrereiices  of  climate  between  Canecas 
aod  it*s  port. 


M eao  temperatnre  of  the  year  « 
Mean  temp,  of  the  hot  season  - 
Mean  temp*  of  tbe  co]d  season  - 
Maxinum  ..-••-• 
Minimum     --.---• 


Height 
4Mt 


arioMi 

24 
19 
29 
11 


LA  OVAYRA. 

< 

L^yelof 

tiMSM. 


29 
23.5 
35 
21 


Rains  are  extremely  frequent  at  Caraccas  in 
the  months  of  April,  May,  and  June.  The 
storms  always  come  from  the  east  and  souths 
east>  from  the  side  of  Petare  and  La  Valle. 
No  hail  falls  in  the  low  regions  of  the  tropics ; 
yet  it  occurs  at  Caraccas  almost  every  four  or 
five  yeans.  Hail  has  even  been  seen  in  vallies 
still  lower ;  and  ttiis  phenomenon,  when  it  does 
happen,  makes  a  lively  impression  on  tbe  peo* 
pie.  Falls  of  aerolites  are  less  rare  with  us, 
than  hail -under  the  torrid  zone,  notwithstand* 
ing  the  frequency  of  thunder  storms,  at  three 
hundred  toises  of  elevation  above  the  level  of 
the  sea. 

llie  cool  and  delightful  climate  we  have  been 
describing  agrees  also  with  the  culture  of  equi- 


taoctial  productions.  The  sugar-cahe  \a  cul^ 
vated  with  success^  even  at  heights  exceeding 
that  of  Caraccas ;  but  in  the  valley^  on  account 
of  the  dryness  of  the  climate^  and  the  stony 
soil,  the  cultivation  of  the  coffee-tree  is  prefer- 
red ;  which  there  yields  little  fruit  indeed^  but 
of  the  finest  quality.  When  the  shrub  is  in 
blossom,  the  plain  extending  beyond  Chacao 
presents  a  delightful  aspect.  The  banana-tree^ 
which  is  seen  in  the  plantations  near  the  town, 
is  not  the  great  platano  harton ;  but  the  varieties 
camiurt  and  dominico,  which  require  less  heat*'^ 
The  great  plantains  are  brought  to  the  market 
of  Caraccas  from  the  haciendos  of  Turiamo^ 
situate  on  the  coast  between  Burburata  and 
Porto  Cabello.  The  highest  flavoured  pineap" 
pies  are  those  of  Baruto,  of  Empedrado,  and  of 
the  heights  of  Buenavista,  on  the  road  to  Vic- 
toria. When  a  traveller  ascends  for  the  first 
time  to  the  valley  of  Caraccas,  be  is  agreeably 
surprised  to  find  the  culinaiy  plants  of  our 
climates,  the  strawberry,  the  vine,  aiid  almost 
all  the  fruit-trees  of  the  temperate  zone,  grow- 
ing by  the  side  of  the  coffee  and  banana-tree^ 
The  apples  and  peaches  esteemed  the  best  come 
from  Macarao,  or  from  the  western  extremity 
of  the  valley.  There,  the  quince-tfee,  the  trunk 
of  which  attains  only  four  or  five  feet  in  height^ 

•  See  ch.  ii,  vol.  i,  p.  IIB,  119.  . 


465 

is  8o  common^  that  it  has  almost  become  wild* 
Preserved  apples  and  quinces,  particularly 
the  latter  *y  are  much  used  in  a  country,  where 
it  is  thought,  that,  to  drink  water,  thirst  must 
previously  be  excited  by  sweetmeats*  In  pro* 
portion  as  the  environs  of  the  town  have  been 
cultivated  with  coffee;  and  the  establishment 
of  plantations,  which  dates  only  from  the  year 
1795,  has  increased  the  number  of  a^icultural 
N^oesf*;  the  apple  and  quince-trees  scat- 
tered in  the  savannahs  have  given  place  in  the 
valley  of  Caraccas  to  maize  and  pulse.  Rice^ 
watered  by  means  of  small  trenches,  was  for- 
merly more  common  than  now  in  the  plain  of 
Chacao.  I  obseiTcd  in  this  province,  as  in 
Mexico  and  in  all  the  elevated  lands  of  the 
torrid  zone,  that^  where  the  apple-^tree  is  most 
abundant,  the  culture  of  the  pear-tree  is  at- 
tended with  great  difficulties.  I  have  been 
assured,  that  near  Caraccas  the  excellent  ap- 
ples sold  in  the  markets  come  from  trees  not 
grafted.  Cherry-trees  are  wanting.  The  olive- 
trees^  which  I  saw  in  the  court  of  the  convent 

*  Duke  de  manzana  y  de  membrUlo* 

t  Tho  consumption  of  eatables;  and  especially  meat,  is  wo 
^nsiderable  in  tbe  towns  of  Spanish  America,  that  at  Ca- 
raccas, in  1800,  tbere  Were  40,000  oxen  killed  every  year; 
while  at  Paris,  in  the  time  of  Mr.  Necker,  with  a  popula- 
tion fourteen  times  as  greats  the  number  amounted  only  to 
70,000. 
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of  ^an  FeBpe  Neri,  wtve  larg«  AnA  fine;  but 
the  luxuriance  of  their  v^«tatioii  prevents  them 
from,  bearing  fruit. 

If  the  atmospheric  constitution  of  the  valley 
be  fevourable  to  the  diifei*ent  kinds  of  cuhure, 
upott  which  colonial  industry  is  founded^  it  ii 
not  equally  so  to  the  health  of  the  inhabitants, 
and  the  strangers  settled  in  the  capital  of  Vene- 
snefaL  The  great  inoonstancy  of  the  weather, , 
and  the  frequent  suppression  of  eutaneous 
perspiration,  give  birth  to  catarrhal  affections^, 
which  assume  the  most  different  forms.  A  Eu* 
ropean,  once  accustomed  to  the  violent  heat> 
enjoys  belter  heahh  at  Cumana,  in  the  valley  of 
Aragua,  and  in  every  place  where  the  low  re* 
gioQ  of  the  tropics  is  not  very  hunnd,  thi»  at 
Cajraceas,  and  in  those  mountain  -  climates^ 
which  are  boasted  of  as  the  abode  of  perpetual* 
spriag. 

Speaking  of  the  yellow  fever  of  La  Guayray 
]  mentioned  the  ^i^nion  g^ieraliy  adopted,  that 
this  cruel  disease  is  propagated  as  fittle  from 
the  coast  of  Veneauela  to  the  cajntal,  as  from 
the  coast  of  Mexico  to  Xalapa.  This  opinion 
is  founded  on  the  experience  ^f  the  last  twenty 
years.  The  contagious  disorders,  which  have 
exerted  their  ravages  in  the  port  of  La  Guayra^ 
were  scarcely  feH  at  Caraceas.  I  would  not 
disUu*b,  by  groundless  terrors,  the  security  en- 
joyed by  the  inhabitants  of  the  capital ;  but  I 
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am  not  conyinced^  that  the  American  typhufi, 
rendered  endemic  on  the  coast  as  the  port  be^ 
comes  more  frequented,  if  it  be  favoured-  by 
particular  dispositions  of  the  climate,  will  not 
become  common  in  the  valley:  for  the  mead 
temperature  of  Caraccas  is  considerable  enough^ 
to  allow  the  thermometer  in  the  hottest  months 
lo  keep  between  twenty-two  and  twenty-six  de- 
grees *.    If  there  be  no  doubt  that  the  typhust 
in  the  temperate  2one  is  communicated  by  con- 
tact,  can  we  be  certain,  that  in  a  high  degree 
of  exacerbation,  it  would  not  be  equally  conta-^ 
gious  by  contact  under  the  torrid  zone,  in  placesr 
where,  within  four  leagues  of  the  doast,  th^ 
predisposition  of  the  organs  is  favoured  by  the 
temperature   of  summer?      The  situation  of 
Xalapa,  on  the  declivity  of  the  Meidoan  moun^ 
tains^  promises  more  security,  because  this  town, 
less   populous^  is   five  times    &rther   distant 
fhmi  the  sea  than  Caraccas,  and  two  hundred 
and  thirty  tmses  higher;  and  it*9  mean  tem« 
perature  is  three  degrees  cooler*    In  1696,  a 
bishop  of  Venezuela,  Diego  de  Banos,  dedicat- 
ed a  church  (ermita)  to  Santa  Rosalia  of  Pa^ 
lermo^  for  having  delivered  the  capital  from  the 
sooiirgc  of  the  black  vomit  (vomito  n^gro)'f'9 
after  it*s  ravages  had  lasted  sixteen  ntonths.    A 

•  Between  IT  and  20-8®  R. 
t  0vld9  y  Banos,  p.  2  J9. 
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MiMi;  celebrated  every  year  in  the  cathedra^ 
in  the  beginning  of  September,  has  perpetuat- 
ed the  memory  of  this  epidemic,  in  the  same 
manner  as  processions  have  fixed  in  the  Spanish 
colonies  the  date  of  the  great  earthquakes. 
The  year  1696  was  indeed  very  remarkable  for 
the  yellow  fever,  which  prevailed  with  violence 
in  all  the  West  India  islands,  where  it  had 
only  begun  to  establish  it*s  empire  f*  in  1688. 
But  how  can  we  ^ve  credit  to  an  epidemical 
black  ^omit,  which  lasted  sixteen  months  with- 
out interruption,  and  which  may  be  said  to 
have  passed  through  that  very  cool  season^ 
when  the  theimometer  at  Caraccas  fidls  to 
twelve  or  thirteen  degrees  ?  Can  the  tjrphus 
be  more  ancient  in  the  elevated  valley  of  Ca- 
raccas, than  in  the  most  frequented  porta  of 
Terra  Firma }  According  to  UUoa  it  was  un* 
known  in  these  latter  before  1729.  I  doubt 
therefore  the  epidemic  of  1696  having  been  the 
yellow  fever,  or  the  real  typhus  of  America* 
Black  evacuations  often  accompany  bilious  re- 
mittent fevers ;  and  are  no  more  characteristic 
than  hematemeses  of  that  severe  disease  now 
known  at  the  Havannah  and  Vera  Cruz  by 
the  name  of  vamito.  But.  if  no  accurate  de- 
sciiption  demonstrate,  that  the  typhus  of  Ame* 
rica  existed  at, Caraccas  as  early  as  the  end  of 

t  BiUjTi  p.  84. 
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the  seventeenth  centary,  it  is  unhappily  to6 
certain^  that  this  disease  carried  off  in  thai^ 
capital  a  great  number  of  young  European  sol- 
diers in  1802.  It  is  terrifying  to  reflect^  that^ 
in  the  centre  of  the  torrid  zone^  a  table-land 
four  hundred  and  fifty  toises  high,  but-  very 
near  the  sea^  does  not  preserve  the  inhabitants 
from  a  scourge,  which  was  believed  to  belong 
only  to  the  low  regions  of  the  coast. 
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CHAPTER  XIIL 

Adode  at  Caraccas. — Mountains  thfit  surronfid 
the  Town. — Excursion  to  the  Summit  of  the 
Silla. — Indications  of  Mines. 

» 
I  REMAINED  two  months   at  Caraccas^  where 
Mr.  Bonpland  and  I  lived  in  a  large  and  nearly 
solitary  house^  in  the  highest  part  of  the  town. 
From  a  gallery  we  could  survey  at  once  the 
summit  of  the  Silla,  the  serrated  Tidge  of  the 
(jallipano,    and   the    charming  vaUey  of  the 
Guajn:^,  the  rich  cultivation  of  which  formed  a 
pleasing  contrast  with  the  gloomy  curtam  of  the 
surrounding  mountains.    It  was  the  season  of 
drought,  and  in  order  to  improve  the  pasturage, 
the  savannahs,   and  the  turf  that  covers  the 
Steepest  rocks,  were  set  on  fire.     These  vast 
conflagrations,  viewed  from  a  distance,  produce 
the  most  singular  eiiects  of  light.    Wherever 
the  savannahs,  following  the  undulating  slope  of 
the  rocks,  have  filled  up  the  furrows  hollowed 
out  by  the  waters,  the  inflamed  land  appears  in 
a  dark  night  like  currents  of  lava  suspended 
over  the  valley.    Their  vivid  but  steady  light 
^smnes  a  reddish  tint,  when  the  wind^  descend-v 
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iog  from  the  Silla,  accumalates  streams  of 
^vtpoui:  in  the  low  regions.  At  other  times^  and 
.this  aspect  is  still  more  solemn,  ttiese  laminous 
l>ands9  enveloped  in  thick  clouds^  appear  only 
Bt  intervals,  where  it  is  clear ;  and  aa  the  clouds 
ascend^  their  edges  reflect  a  splendid  light* 
These  various  phenomena,  so  common  under 
-the  tropics,  become  still  more  interesting  from 
(he  form  of  the  mountain,  the  disposition  of  th6 
slopes,  and  the  height  of  the  savannahs  covered 
with  alpine  grasses.  During  the  day^  the  wind 
vi  Petare,  blowing  from  the  east,  drives  the 
«moke  toward  the  town,  and  diminishes  the 
transparency  of  the  air. 

If  we  had  reason  to  be  satisfied  with  the  situ- 
ation of  our  house,  we  had  still  greater  cause  of 
satisfaction  in  the  reception  we  met  with  from 
all  classes  of  the  inhabitants.  I  feel  it  a  duty 
4o  cite  the  noble  hospitality  exercised  toward  us 
by  the  chief  of  the  government,  Mr.  de  Guevara-^ 
Vasconzelos,  then  captain-general  of  the  pi^ 
yinces  (rfVenesuela.  Although  I  had  thead^ 
vantage,  which  few  Spaniards  have  shared  with 
me,  of  having  successively  visited  Caraccas,  the 
.Havaniiab,  Santa  F6  de  Bogota,  Quito,  Lima, 
and  Mexico,  and  of  having  been  connected  in 
these  six  capitals  of  Spanish  Ameiica  with  mei| 
i)f  all  ranks^  I  shall  not  venture  to  decide  on  the 
urarlous  degrees  of  civilisation,  which  society 
has  attained  in  the  different  colonies*    It  la 
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easier  to  indicate  the  dififerent  shades  of  national 
improvement,  and  the  point  toward  which  the 
unfolding  of  the  intellect  tends  in  preference, 
than  to  compare  and  class  things  that  cannot  be 
investigated  under  the  same  point  of  view.  It 
appeared  to  me,  that  a  strong  tendency  toward 
the  study  of  the  sciences  prevailed  at  Mexico 
and  Santa  F^  de  Bogota ;  more  taste  for  Utera^ 
ture,  and  whatever  can  charm  an  ardent  and 
lively  imagination,  at  Quito  and  Lima ;  more 
accurate  notions  of  the  political  relations  of 
countries,  and  more  enlarged  views  on  the  stat€ 
of  colonies  and  their  mother  countries,  at  the 
Havannah  and  Caraccas.  The  numerous  com* 
munications  with  commercial  Europe,  with  that 
sea  of  the  West  Indies,  which  we  have  described 
as  a  mediterranean  with  many  outlets,  have  had 
a  powerful  influence  on  the  progress  of  society 
in  the  island  of  Cuba,  and  in  the  five  provinces 
of  Venezuela.  Civilization  has  in  no  other  part 
of  Spanish  America  assumed  a  more  European 
physiognomy.  The  great  number  of  Indian 
cultivators,  who  inhabit  Mexico  and  the  interior 
of  New  Grenada,  have  impressed  a  peculiar,  I 
might  almost  say  an  exotic  character,  on  those 
vast  countries.  Notwithstanding  the  increase 
of  the  black  population,  we  seem  to  be  nearer 
Cadiz  and  the  United  States  at  Caraccas  and  the 
Havannah,  than  in  any  other  part  of  the  New, 
World. 
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Calraccas  being  idtuate  on  the  continent,  and 
it's  population  le^s  mutable  than  that  of  the 
idands^  the  national  manners  have  been  better 
preserved  than  at  the  Havannah.     Society  does 
not  present  very  animated  and  varied  pleasures ; 
J>ut  that  feeling  of  comfort  is  experienced  in 
domestic  life,  which  leads  to  uniform  chedrful- 
ness   and  cordiality  united  with  politeness  of 
manners.    There  exists  at  Caraccas,  as  in  every 
place  where  a  great  change  in  the  ideas  is  pre- 
paring, two  races  of  men,  we  might  say  two 
distinct  generations ;  one,  of  wtuch  but  a  small 
number  remains,  preserves  a  strong  attachment 
for  ancient  customs,  simplicity  of  manners,  and 
moderatipn  in  their  desires.    They  live  only  in 
the  images  of  the  past.    America  appears  to 
them  a  property  conquered  by  their  ancestors. 
Abhorring  what  is  called  the  enlightened  state 
of  the  age^  they  carefully  preserve  hereditary 
prejudices  as  a  part  of  their  patrimony.    The 
other  class^  less  occupied  even  by  the  present 
than  by  the  future,  have  a  propensity,  often  ill- 
judged,  f(Hr  new  habits  and  ideas.    When  this 
tendency  is  allied  to  the  love  of  solid  instruction, 
restrained  and  guided  by  a  strong  and  enlight- 
ened  reason,  it*s  effects  become  beneficial  to 
society.    I  knew  at  Caraccas,  among  the  second 
generation,  several  men  equally  distinguished 
by  their  taste  for  study,  the  mildness  of  their 
fOfLoaen,  and  the  elevation  of  their  sentiments. 
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I  have  also  known  men,  who^  disdaimng  all  that 
is  excellent  in  the  character,  the  literature,  and 
the  arts  of  the  Spaniards,  have  lost  their  national 
individuality,  without  having  acquired  ^  from 
jtheir  connexions  with  fordgnerii  any  just  ideas 
of  the  real  bases  of  happiness  and  social 
order. 

Since  the  reign  of  Charles  V,  the  corporation 
spirit  and  municipal  habits  having  passed  from 
Ihe  mother  country  to  the  colonies,  men  take  a 
pleasure  at  Cumana,  and  in  other  commercial 
.towns  of  Terra  Firma,  in  exaggerating  the  pre- 
tensions to  nobility  of  the  most  illustrious  fami- 
lies of  Caraccas,  known  by  the  name  of  los 
Mantuanos.  I  am  ignorant  in  what  manner 
these  pretensions  were  formerly  manifested ;  but 
it  appeared  to  me,  that  the  progress  of  know* 
,  ledge,  and  the  change  effected  in  manners,  have 
graduaUy  and  pretty  generally  destroyed  what- 
ever is  offensive  in  those  distinctions  among  the 
Whites.  In  all  the.  colonies  there  exist  two 
kinds  of  nobility.  One  is  composed  of  the 
Creoles,  whose  ancestors  have  very  recently 
filled  great  stations  in  America.  Their  prero- 
gatives are  partly  founded  on  the  distinction 
they  enjoy  in  the  mother  country ;  and  they 
imagine  they  can  retain  them  beyond  the  sea, 
whatever  may  be  the  date  of  their  settlement 
in  the  colonies.  The  other  nobility  has  more  of 
au  American  cast.     It  is  composed   of  tbe 
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<lescendant«  of  the  Conquisladore$,  that  is  to 
say,  of  the  Spaniardb  who  served  in  the  army 
at  the  time  of  the  first  conquest.    Among  the 
warriors  who  fought  with  Cortez,  Losada,  and 
Pizarro,  several  belonged  to  the  most  distin- 
guished families  of  the  peninsula ;  others,  bopn 
in  the  inferior  classes  of  the  people,  have  illus- 
trated their  names   by  that  chivalrous  spirit, 
which  prevailed  at  the  beginning  of  the  sixteenth 
century.    I  have  elsewhere  observed  *,  that  in 
the  records  of  those  times  of  religious  and  mili* 
tary  enthusiasm,  we  find,  among  the  followers 
of  the  great  captidns,  many  simple,  virtuous^ 
and  generous  characters^  who  reprobated  the 
cruelties  that  stained  the  glory  of  the  Spanish 
name,  but  who^  confounded  in  the  mass,  have 
not  escaped  the  general  proscription.  The  name 
pf  Canquistadores  remains  the  more  odious,  as 
the  greater  number  of  them,  after  having  out- 
raged peaceful  nations^  and  lived  in  the  midst  of 
opulence,  did  not  experience  toward  the  end  of 
their  career  those  long  misfortunes,  which  ap- 
pease the  hatred  of  mankind,  and  sometimes 
f&often  the  severity  of  the  historian. 

But  it  is  not  only  the  progi'ess  of  ideas,  and 
jlhe  conflict  between  two  classes  of  different 
prigin,  which  have  induced  the  privileged  casts 
jtp  abandon  their  pretensions, .  or  at  least  to 

♦  Sep  chap,  t,  toI.  il,  p.  2W« 
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conceal  them  carefaUy.    Aristocracy  in  the  Spa- 
nish  colonies  has  a  counterpoise  of  another  kind, 
and  of  which  the  action  becomes  every  day  more 
powerful.    A  sentiment  of  equahty  among  the 
Whites  has  penetrated  every  bosom.    Wherever 
men  of  colour  are  either  considered  as  slavey 
or  as  hainngbeen  enfranchised,  what  constitutes 
nobiUty  is  hereditary  Uberty,  is  the  proud  boast 
of  having  never  reckoned  among  ancestors  any 
but  freemen.    In  the  colonies,  the  colour  of  the 
skin  U  the  real  badge  of  nobility.    In  Mexico, 
as  weU  as  Peru,  at  Caraccas  as  in  the  island  of 
Cuba,  a  barefooted  feUow  is  often  heard  exclaim- 
ing :  «  Does  that  rich  white  man  think  hunself 
whiter  than   I  am?"     The  population  which 
Europe  pours  into  America  being  very  consider- 
able, it  may  easily  be  supposed,  that  the  axiom, 
every  white  man  is  noble,  todo  bianco  es  cab'al- 
lero,  must  singularly  wound  the  pretensions  of 
a  great    number    of  ancient  and    iUustrio'us 
European  fiunilies.    But  we  may  observe  fer- 
ther,  that  the  truth  of  this  axiom  has  long  since 
been  recognized  in  Spain,  among  a  people  justly 
celebrated  for  probity,  industry,  and  national 
spirit.  Every  Biscayan  calls  himself  noble ;  and 
there  being  a  greater  number  of  Biscayaiis  in 
America  and  the  Philippine  Islands,  than  in  the 
peninsula,  the  Whites  of  this  race  have  contri- 
buted in  no  small  degree,  to  propagate  in  the 
colonies  the  system  of  equality  among  aU  men. 
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whose  Mood  has  not  been  contaminated  by  the 
^^kfrican  race. 

Moreover^  the  countries  of  which  the  inhabi- 
tants, even  without  a  representative  government^ 
or  any  institution  of  peerage,  annex  so  much 
importance  to  genealogy,  and  the  advantages  of 
birth,  are  not  always  those  where  the  aristo- 
cracy of  families  is  the  most  offensive.  We 
should  seek  in  vain  among  the  natives  of  Spar 
fiish  origin  that  cold  and  assuming  air,  which 
the  character  of  modem  civilization  seems  to 
have  rendered  more. common  in  the  rest  of 
Europe.  Conviviality,  candour,  and  a  great 
simplicity  of  manners,  unite  the  different  classes 
of  society  in  the  colonies,  as  well  as  in  the  mother 
country.  We  might  even  venture  to  say,  that 
the  expressions' of  vanity  and  self-love  are  less 
offensive,  when  they  retain  something  of  simpli- 
city and  frankness. 

I  found  in  several  families  at  Caraccas  a  taste 
for  instruction,  a  knowledge  of  the  master-pieces 
of  French  and  Italian  literature,  and  a  particu- 
lar predilection  for  music,  which  is  cultivated 
with  success,  and  which,  as  it  always  happens 
in  the  pursuit  of  the  fine  arts,  serves  to  bring 
the  different  classes  of  society  nearer  to  each 
pther.  The  mathematical  sciences,  drawing, 
painting,  cannot  here  boast  of  any  of  those  es^ 
tablishments,  with  which  royal  munificence, 
and  the  patriotic  zeal  of  the  inhabitants,  have 
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enriched  Mexico.  In  the  midst  o/  the  tndrveb 
of  Nature,  so  rich  in  productions,  no  person  on 
thifi  coaat  was  devoted  to  the'  study  of  plants 
and  minerals.  In  a  convent  of  St.  Francis 
alone  I  met  with  a  respectable  old  gentleman*, 
who  calculated  the  almanac  for  all  the  pnv 
vinces  of  Venezuela,  and  who  possessed  some 
precise  ideas  on  the  state  of  modem  astrononay. 
Our  instmmeifts  interested  him  deeply,  and  one 
day  our  house  was  filled  with  all  the  monks  of 
Sl  Francis,  begging  to  see  a  dipping-needle. 
The  curiosity  that  dwells  on  physical  pheno- 
mena is  augmented  in  countries  undermined  by 
vcrfcanic  fires,  and  in  a  climate  where  nature 
is  at  once  so  overwhelming,  and  so  mysteriously 
agitated. 

When  we  remember,  that  in  the  United  States 
of  North  America  newspapers  are  published 
in  small  towns  not  exceeding  three  thousand 
inhabitants,  we  may  be  surprised  to  learn,  that 
Caraeeas,  with  a  population  of  forty  or  fifty 
thousand  souls,  possessed  no  printing  office  be* 
fore  1806;  for  we  cannot  give  this  name  to 
the  presses,  which  served  only  from  year  to 
year  to  print  a  few  pages  of  an  almanac,  or  the 
pastoral  letter  of  a  bishop.  The  number  of 
those  who  feel  the  want  of  reading  is  not  very 
eonnderable,  even  in  the  Spanish  colonies  most 

•  FaA«f  Puerto. 
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advanced  in  civSization ;  but  it  would  be  nn^ 
just  to  attribute  to  the  colonists  what  was  the 
effect  of  a  jealous  policy.  A  Frenchman,  Mr. 
Delpeche,  adlied  to  one  of  the  most  respectable 
families*  in  the  country,  Jias  the  merit  of  hav- 
ing first  established  a  printings  office  at  Ca* 
raccas.  It  appears  sufficiently  extraordinary  in 
modem  times,  to  see  an  establishment  of  this 
kind,  Ikffording  the  greatest  means  of  commu* 
nication  between  men,  follow,  and  not  precede^ 
a  political  revolution. 

In  a  country  that  presents  such  enchanting 
views,  and  at  a  period  when,  notwithstanding 
some  symptoms  of  popular  conmiotions,  the 
greater  part  of  the  inhabitants  seem  only  to 
direct  their  thoughts  toward  physical  obfects, 
the  fertility  of  the  year,  the  long  drought,  or  the 
eonffict  of  the  two  winds  of  Pelare  and  Catia, 
I  believed  that  I  should  find  many  persons  wett 
acquainted  with  the  lofty  surrounding  moun^ 
tains.  My  expectations  however,  were  not  rea- 
lized ;  we  could  not  discover  at  GSaraccas  a. 
811^  person,  who  had  ^Mted  the  snnmit  of 
tbe  SiUa.  The  hunters  do  not  dimb  so  high 
on  the  ridgeB  of  monnUuns ;  and  no  joumie* 
are  undertaken  in  these  countries,  to  gather 
alpine-phmts,  to  carry  a  barometer  to  an  ele- 
vated spot,  or  to  examine  the  nature  of  rocks.' 

•  Tbe  family  of  the  MantiUa$. 
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Accustomed  to  a  uniform  and  domestic  lifti> 
they  dread  fatigue^  and  sudden  changes  of  cli^ 
mate.  It  would  seem  as  if  they  live  not  to 
enjoy  life,  but  only  to  prolong  it*s  duration. 

Our  walks  led  us^  often  toward  two  co& 
fee  plantations,  the  proprietors  *  of  which  wero 
men  of  agreeable .  manners.  These  plantations 
are.  opposite  the  Silla  de  Caraccas.  Surveying, 
with  our  glasses,  the  steep  declivity  of  the  mouUf* 
tain,  and  the  foi*m  of  the  two  peaks  by  which 
it  is  terminated,  we  could  appreciate  the  dif- 
ficulties, which  we  should  have  to  conquer 
in  order  to  reach  it's  summit.  Angles  of  ele^ 
vation,  taken  with  the  sextant  at  our  house, 
had  led  me  to  believe,  that  the  summit  was  not 
60  high  above  the  level  of  the  sea  as  the  great 
square  of  Quito.  This  estimation  was  far  fi*om 
corresponding  with  the  ideas  of  the  inhabitants 
of  the  town.  The  mountains,  which  command 
great  towns,  acquire  from  this  very  circum-- 
stance  an  extraordinary  celebrity  in  both  con-- 
tinents.  Long  before  they  have  been  accu-'  , 
rately  measured,  the  learned  of  the  country 
assign  to  them  a  height  in  toises,  or  Castiliani 
varasy  of  which  to  entertain  the  least  doubt 
would  wound  a  national  prejudice. 

The  captain-general,  Mr.  de  Guevara,  order- 
ed the  teniente  of  Chacao  to  furnish  us  with 

*  Don  Andres  de  Ibarra,  and  M.  Blaadin.  * 
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guides.  They  were  Blacks,  and  knew  some^ 
thing  of  the  path,  leading  toward  the  shore* 
over  the  ridge  of  the  mountain,  near  the  west- 
em  peak  of  the  Silla.  This  path  is  frequented 
by  smugglers,  but  neither  the  guides,  nor  the 
most  experienced  of  the  militia,  accustomed  to 
pursue  the  smugglers  in  those  wild  spots,  had 
been  on  the  eastern  peak,  forming  the  most  ele- 
vated summit  of  the  Silla.  During  the  whole 
month  of  December,  the  mountain,  the  angles 
of  elevation  of  which  made  me  acquainted  with 
the  effects  of  the  terrestrial  refractions,  had 
appeared  only  five  times  without  clouds.  In 
this  season  two  serene  days  seldom  succeeding 
each  other,  we  were  advised  not  to  choose  a 
clear  day  for  our  excm'sion,  but  rather  a  time 
when,  the  clouds  not  being  yery  elevated,  we 
might  hope,  after  having  crossed  the  first  layer 
of  vapours  uniformly  spread,  to  enter  into  a  dry 
and  transparent  air.  We  passed  the  night  of 
the  2d  of  January  in  the  estancia  of  OallegoSi 
a  plantation  of  coffee-trees,  near  which  the 
little  river  of  Chacaito,  flowing  in  a  luxuriantly 
shaded  ravin,  forms  some  fine  cascades  in  des- 
cending the  mountains.  The  night  was  pretty 
clear;  and  though  on  the  day  preceding  a 
&tiguing  journey  we  should  have  wished  to 
enjoy  some  repose,  Mr.  Bonpland  and  I  pass* 

*  To  CaravaUeda. 
TOL.  III.  2  I 
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ed  iht  tt'hdfe  night  in  vrauAirig  (bree  oecnlM^ 
tions  of  the  satelBteB  of  Jupiter,  I  had  preriomly 
deteftnined  th«  instant  of  th^  obdenratioti ;  but 
We  missed  them  all,  owing  to  some  error  of  cal- 
culation in  the.  Cannaissance  dea  Temps.  Aa 
ift vil  destiny  presided  over  the  occnhations  of  th* 
months  of  December  and  January.  The  appo^ 
rent  time  had  been  mistaken  for  mean  time^. 

I  was  singularly  disappointed  by  the  acci- 
dent ;  and  after  having  observed  at  the  foot  of 
the  mountain  the  intensity  of  the  magnetic 
forces  before  sunrise,  ^b  set  out  at  five  in  th6 
morning,  accompanied  by  slaves  carrying  tmt 
instruments.  There  were  eighteen  of  us,  walk* 
ing  one  behind  another,  in  a  narrow  path,  traced 
on  a  steep  acclivity,  covered  with  turf.  W* 
endeavoured  first  to  reach  a  lull,  which  toward 
the  south-east  seems  to  form  a  promontory  of 
the  Silla.  It  is  connected  with  the  body  <^  the 
mountain  by  a  narrow  dyke,  to  which  the  shep* 
herds  give  the  characteristic  name  of  the  gat6 
br  Puerta  de  la  SHla.  We  reached  it  about 
seven.  The  morning  was  fine  and  cool,  and 
the  sky  till  then  seemed  to  &vour  our  excursion; 
1  saw  the  thermometer  keep  a  little  belowl4'' ^f-. 
fthe  barometer  showed,  that  we  were  already 
*ix  hundred  and  eighty-live  toises  above  the  level 


•  See  mj  Ohi.  Ast.,  Tom.  i,  p.  ISa. 
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ff  fhp  f  e^,  ^hat  is,  nearly,  eighty  tofees  higb^ 
th^if  at  t}\e  Ypnla,  where  we  enjoyed  so  ipag- 
if^^penj;  a  view  of  the  coast.  Pur  guides  thongh/t, 
that  it  if^ofild  rpquire  gix  hours  rapre  Jto  reach  \hp 
f)^mit  of  the  SfU^. 

We  crps^ed  a  Aarrpyr  .dfjc^  ,of  rpcks  covered 
VJW'^tWJ/;  syhich  led  us  fcona  the  promontory 
9^  the  Piferta  to  the  fid^e  pf  .the  great  ^puq- 
t^n.  fhe  eyje  look?  down  on  tyro  yalJies,  or 
rather  ca'eyices,  jfijiled  with  a  thicjc  vegetation. 
Pn  1^  right  is  perceiyecj  Ih^  ravin,  that  des- 
ce^d^  h^tween  ^e  two  peaks  to  the  farm  of 
Mv9ifi^  i  9^  t\^  left  we  look  oyer  the  crevice 
D^.C^k^aito,  the  lavish  ;w9»ters  of  whiph  ga^ 
put  fl^ar  j^l\e  ferm  of  Gallego.  The  noise  of  th^p 
(C9^Qade^  1$  h^arcj^  while  the  torrent  is  unseen. 
JffAf^g  .conoealed  under  a  ;thick  shade  of  eryl^rina. 
iq^u^p,  and  the  Inqlia^  .fig-tree *•  Nothing  c£^n  be 
more  |^^ctp^rei^ue  i^  a  climate^  where  sq  many 
plantfS  have  ifTopif^^  large^  shining,  and  cori^ce-^ 
pus  leaves,  th^  the  aspect  of  .trees  ftt  agireaj; 
4€ipth,  a^d  jiiUuwftned  .by  ,the  ^most  perpeadic\i-. 
lar  rays  of  the  Sun. 

FroQ^  tihe  Pi^erta  ^^le  ^cep|t  .becomes  more 
flteep.  We  were  obliged  to  bend  ourselves  con- 
4Biderably  forward^   to  be  able  Xjo  pi-oceed.    The 

*  TfcQS  ay mphaei  folia,  erythriqa  mtis.  Two  fine  speciffs 
of  mimosa  are  foand  in  the  same  taUey ;  inga  fastuosa,  audi 
i  cinerea. 
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sifope  is  often  from  32»to  33<^*  We  felt  the 
want  of  cramp  irons,  or  sticks  shod  with  iron. 
Short  grass  covered  the  rocks  of  gneiss,  and 
it  was  equally  impossible  to  hold  by  the  grass^ 
or  to  form  steps  as  in  a  softer  ground.  This 
ascent,  attended  with  more  fatigue  than  danger, 
discouraged  those  who  accompanied  us  from 
the  town,  and  who  were  unaccustomed  to  climb 
mountains.  We  lost  a  great  deal  of  time  in 
waiting  for  them,  and  we  did  not  resolve  to 
proceed  alone,  till  we  saw  them  descend  the 
mountain  instead  of  climbing  up.  The  weather 
was  growing  cloudy ;  the  mist  already  issued  in 
the  form  of  smoke,  and  in  slender  and  perpendi- 
cular streaks,  from  the  small  humid  wood  which 
bordered  the  region  of  alpine  savannahs  above 
'tis.  It  seemed  as  if  a  fire  had  burst  forth  at 
once  on  several  points  of  the  forest.  These 
streaks  of  vapour  gradually  heaped  together, 
and  rising  above  the  ground,  were  carried  along 
by  the  morning  breeze,  and  glided  like  a  light 
cloud  over  the  rounded  summit  of  the  moun- 
tain. 

Mr.  Bonpland  and  I  foresaw  from  these  in- 

*  Since  my  experiments  oo  dopes,  ch.  ii,  toL  i,  p.  20^ 
205,  I  bftve  found  in  the  Figure  de  la  Tern  of  Bouguer,  p, 
cix,  a  passage^  which  shows  that  this  astronomer,  whose 
opinions  are  of  such  weighty  considered  also  36*  as  the  u^ 
clination  of  a  slope  quite  inaccessible,  if  the  nature  of  tbi 
ground  did  not  admit  of  fofoiiny  steps  witb  the  foot. 
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feUible  signs^  that  we  should  soon  be  covered 
by  a  thick  fq^;  and  lest  our  guides  should 
avail  themselves  of  this  circumstance  to  aban- 
don, us,  we  obliged  those  who  carried  the  most 
necessary  instruments  to  precede  us.  We  con- 
tinued climbing  the  slopes,  that  lead  toward 
the  crevice  of  Chacaito.  The  familiar  loquacity 
of  the  Creolian  Blacks  formed  a  striking  con- 
trast with  the  taciturn  gravity  of  the  Indians, 
who  had  constantly  accompanied  us  in  the 
Missions  of  Caripe^  They  amused  themselves 
by  laughing  at  those,  who  had  been  in  such 
haste,  to  abandon  an  expedition  so  long  prepar- 
ing; and  above  all,  they  did  not  spare  a  young 
capuchin-monk,  professor  of  mathematics,  who 
never  ceased  to  boast  of  the  advantages  of  physi- 
cal strength  and  courage,  possessed  by  all  classes 
of  European  Spaniards^  over  those  born  in  Spa- 
nish America.  He  had  provided  himself  with 
long  slips  of  white  paper,  which  were  to  be  cut, 
and  flung  on  the  savannah,  to  indicate  to  those 
;who  strayed  behind,  the  direction  they  ought  to 
pursue.  The  professor  had  even  promised  the 
.  friars  of  his  order,  to  fire  off  some  rockets  in 
order  to  announce  to  the  whole  town  of  Cai-ac- 
cas,  that  we  had  succeeded  in  an  enterprise, 
which  indeed  to  him  alone  appeared  of  great 
^  importance.  He  had  forgotten  that  his  long 
and  heavy  garments  would  embarrass  him  in 
the  ascent.    Having  lost  courage  long  before 


the  Creoles,  he  passed  Ch^  r^t  6f  th^  day  iii  it 
neighbbaring  plantation,  gazing  at  u^  with  a 
fipying-glass  directed  to  the  Silla,  a^  we  dlitab^ 
the  mountain,  tjhfortunately  for  life,  he  had 
tafeeii  charge  of  the  V^ater  and  the  provision  So 
necessary  in  an  excursion  to  the  mountaiiiS. 
"The  sUives,  who  were  to  rejoin  us,  w'ere  so  long 
detained  by  hira,  that  they  arrived  very  latfe, 
and  we  remained  during  ten  houi*iS  'without 
Ibread  or  water.  This  monk.  Who  was  hot  des- 
titute of  knowledge  in  natural  philosophy,  wai 
murdered  a  few  yearis  after  by  the  savage  Itl- 
diansof  Apure, 

The  eastern  is  the  most  elevated  of  the  twb 
peak's,  which  form  the  summit  of  the  niountain, 
and  to  this  we  directed  our  course  with  our 
instruments. '  The  hollow  between  these  two 
peaks  has  given  the  whole  mountain  the  Span- 
ish name  of  Silla  (saddle).  A  crievice,  which 
we  have  already  mentioned,  descends  from  this 
hollow  toward  the  valley  of  Caraccais.  It  is 
nearest  the  western  dome  at  it's  origin.  The 
eastern  summit  is  accessible  only  by  going  first 
to  the  west  of  the  crevice  over  the  promonloiy 
of  the  Puerta,  proceeding  straight  forward  to 
the  lower  summit ;  and  hot  turning  to  the  east 
till  we  have  almost  reached  the  ridge,  or  the 
hollow  of  the  Silla  between  the  two  peaks.  The 
general  aspect  of  the  mountain  points  out  this 
path ;  the  rocks  being  so  steep  to  the  east  of 
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ik^  crevice,  tbat  It  ^raald  be  eftaeiady  diffiouH 
t0  reach  the  eunmit  of  the  SUla^  by  ascending 
jgtraigbt  toward  tbe^  «i«t^n  dome>  instead  o^ 
going  by  the  Puerta. 

From  the  foot  of  the  cascade  of  Chacaito  to 
^ne  Ihonsaad  toises  of  elevation,  we  found  onlj^ 
Mivaniiahs.  Two  small  liliaceous  plants,  witb 
yeilow  flowers*^,  alone  lift  up  their  heads  among 
ftfae  grasses,  tbat  cover  the  rocks*  A  few  bram^ 
Ues  -f*  remind  us  of  the  form  of  our  Europeaii 
4>laats.  We  in  vain  expected  to  find  on  the 
Aionntains  of  Cafaccas,  and  subsequently  oa 
<lhe  back  of  the  Andes,  an  ^lantioe  near  the 
brambles.  We  did  not  find  one  indigenous 
vose^tree  in  aQ  South  Amarica,  notwithstanding 
the  analogy  existing  between  the  olimateg  of 
the  high  mountainfl  of  the  torrid  itooe,  a^d  the 
jelimate  of  onr  temperate  zone;  It  appears^ 
that  this  chanHing  shrub  is  w^uiting  in  all  the 
southern  hemisi^iere,  within  and  beyond  the 
tropics.  It  was  only  on  the  Mexican  rnoun^  ' 
^tcuns,  that  we  were  happy  enough  to  discpvsTi 
in  the  nineteenth  degree  of  latitude,  American 
eglantines^. 

*  Cypura  martiniceiisis,  and  sisjiinchiutti  iridifbtitm* 
This  last  is  found  also  near  the  Yenta  of  JLa  Guayra  4i 
mo  toises  of  elevation. 

t  Rubus  jamaioensis. 

t  Mr.  Redoute,  in  4iis  saperb  monograpbj  of  rosMUMS^ 
lias  published  onr.  Mexican  eglantine^  under  tlw  Bam*  ^ 
rosUr  ic  Mmtesitma,  Montesuma  rose* 
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We  were  sometimes  lost  in  the  mist^  and 
could  not  without  difficulty  find  our  way.  At 
this  height  there  is  no  path,  and  we  were  obliged 
to  climb  with  our  hands,  When  our  feet  £adled 
us,  on  this  steep  and  slippery  acclivity*  A  vein  ♦ 
filled  with  porcelain  clay  attracted  our  atten* 
lion.  It  is  of  a  snowy  whiteness,  and  no  doubt 
the  remains  of  a  decomposed  feldspar.  I  gave 
considerable  portions  of  it  to  the  intendant  of 
the  province.  In  a  country  where  fuel  is  not 
scarce,  a  mixture  of  refractory  earths  maybe 
useful,  to  improve  the  earthen  ware,  and  even 
the  bricks.  Every  time  the  clouds  surrounded 
ns,  the  thermometer  sunk  as  low  as  12^  f ;  with 
a  serene  sky  it  rose  to  21*^.  These  observa- 
tions were  made  in  the  shade.  But  it  is  diffi- 
cult on  such  rapid  declivities,  covered  with  a 
dry,  shining,  yellow  turf,  to  elude  the  effecy 
of  radiant  caloric.  We  were  at  nine  hundred 
and  forty  tenses  of  elevation ;  and  yet  at  the 
same  height  toward  the  east  we  perceived  in  a 
ravin,  not  merely  a  few  solitary  palm-trees,  but 

*  The  breadth  of  the  vein  is  three  feet,  it's  direction  i* 
bor.  1-2  of  the  compass  of  Freyberg,  while  that  of  the  gneiss 
is  every  where  hor.  Z'4,  with  60^  or  60^  of  dip  to  the  north- 
west This  porcelain-claj,  when  moistened,  readily  absorbs 
the  oxygen  of  the  atmosphere.  I  foond,  at  Caraccas,  the 
lesidnal  nitrogen  very  slightly  mingled  with  carbonic  acid^ 
thoDgh  the  experiment  was  made  in  phials  with  ground  glass 
stopples,  not  filled  with  water. 

t  To  A'a*  R. 
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n  whole  wood.  It  wiets  the  palma  real ;  perhaps 
a  species  of  the  genus  oreodoxa.  This  group 
of  palms^  placed  at  so  considerable  an  elevation^ 
formed  a  striking  contrast  with  the  wiHows  * 
scattered  on  the  bottom  of  the  more  temperate 
valley  of  Caraccas.  We  here  discovered  plants 
of  European  forms/  placed  below  those  of  the 
torrid  zone. 

After  proceeding  four  hours  across  the  savan* 
nahs,  we  entered  into  a  little  wood  composed 
of  shrubs  and  small  trees^  which  is  called  El 
Pgual ;  no  doubt  because  of  the  great  abun- 
dance of  the  pejoa  (gaultheria  odorata),  a  plant 
with  very  odoriferous  leaves -f-.  The  steepness 
4}{  the  mountain  became  less  considerable^  and 
we  felt  an  indescribable  pleasure  in  examin- 
ing the  plants  of  this  region.  No  where  per- 
haps can  be  found  collected  together,  in  so  small 
a  space  of  ground,  productions  so  beautiful^ 
and  so  remarkable  in  r^ard  to  the  geography 
of  plants.    At  the  height  of  a  thousand  toises, 

*  Salix  hmnboldtiana  of  Wildenoaw.  On  the  Alpine 
palm-trees  see  my  Prolegomena,  de  Dist.  Plant,  p.  235. 

t  See  eh.  yi,  p.  88  of  the  present  rol.  The  Spanish  lan- 
-  gaage  has  a  great  advantage  in  being  able,  like  the  Latin^ 
toderive,  from  the  name  ofmostof  the  trees,  a  word  designating 
an  auociatian  or  group  of  trees  of  the  same  species,  llius  are 
finmed  the  words  oUvar,  robiedar,  and  piMl,  from  oUvo,  roble, 
and  pnio.  The  Hispano-Americans  have  added  tonal,  peja- 
al,  gaayaral,  &c,  places  where  a  great  many  cactuses,  gaol- 
tharia  odortas,  and  psidioms,  grow  together. 


tibe  loSby  savftiinahfii  of  tiie  failk  tennittate  in  « 
Bone  of  shrubs,  vhioh  by  their  af)pearaiice, 
tkdr  tortuous  branches,  their  stiff  leaves,  and 
file  dunensioAs  and  beautjr  of  their  purple  flov*^ 
era,  remind  us  of  what  is  called  in  the  Cordil**^ 
leras  of  the  Andes  the  Vegetation  of  the  pera^ 
mos  and  the  jmnasK  We  th»e  find  the  fiunUy 
of  the  alpine  rhododendrons,  the  thibaudkfi, 
tbe  andromedas,  the  vacciniums,  and  those  be- 
fiudas  with  resinous  leaves,  which  we  have  seve- 
ral times  compared  to  the  rhododendron  of  our  , 
Enrapean  Alps. 

£ven  when  nature  does  not  produce  the  tmme 
spmies  in  analogous  climates,  either  in  ihe 
|dadtts  of  isothermal  paralMs-f',  or  on  table- 
lauds  the  temperature  of  which  resembles  that 
<if (places  nearer  the  poles:}:,  westHl  remark  a 

*  Ad  expIaoatioD  of  thesd Htords  has  been  ^^iren  Iq  vol.  u, 
p.  252,  note. 

t  We  may  compare  to^Aer  cilher  latitudes  which  in  the 
4HHne  hemiipiiere  prasentthe  same  mean  temperature  (as, 
for  instance,  PenDsylvania  and  the  middle  of  France,  Chili 
«ad  the  southern  partof  !Ne^  HoUaad);  or  consider  the  re- 
lations, that  may  exist  between  the  Tegetatkm  of  the  twa 
.hemispfaeres  under  isotherBsal  paxaUols  (of  the  same  heat). 

t  The  geography  of  plants  net  only  examines  the  analogs 
^riwerved  in  the  4Bame  hemisphere,  between  the  vegetation  of 
the  Pyrennees  «id  diat  of  the  ScandinaTian  platBS ;  bttwmn 
Ihat  of  the  Cordiyems  of  Peru^  and  of  the  ocMsts  of  Ghifi ; 
it  diseasses  also  the  reklions  between  the  alpme  pIsMts 
.«»f  both  hemisiiheres.  It  oeoipares  the  vegetotion  of  the 
AUeghanies  and  the  Cerdifleras  of  Mexico,  niAb  ti»t6f  the 


lOj^fecWiy  in  lll6  V«g6tMk>A  <lf  tte  ttlMl  diMMt 
^utttrii^.  This  ()lieiio^efioA  ii  cme  ikfiift  molt 
i^urik)u6  itt  Ike  hieitory  «f  orgadid  feri&s.  I  msf 
Uie  history;  fi>r  in  viAti  would  i^easoiti  iMMd 
Hhaii  to  form  hypotheses  oti  the  origia  ef  iSii^ ; 
Ite  is  not  the  less  tormenUd  with  Hiese  iHMtohte 
t>foMe&is  of  the  distribtttioti  of  bei«g». 

A  gratnen'*  of  Switzerland  grows  M  dift 
^tai^itic  rocks  of  the  Straits  of  MagcUafa.  New 
fioUand  t^ontaias  above  fotty  Enropeati  phmie- 
tDgamoas  plants ;  and  %he  greatter  <ioinber  nf 
those  plants,  which  ai<e  fotiftd  equally  in  tte 

IMahfiuhs  ^f  Chili  Hud  Btiteik  IbSfllbliitnililig  4hit  nert eif 
itryduBrnild  line  has  tti  d^e  imnrA  (Uiai,  for  mtaiioe^  whioh 
<!Mi^be(8  Upsal  with  a  point  in  the  Swiss  Alps)  the  great 
|»roblem  of  the  analogy  of  vegetable  forms  maj  be  reduced  Ui 
the  following  expression;  Ist,  to  examine  in  each  hemi- 
aphere,  and  at  the  level  of  the  t^blOitB,  dm  v^g^tition  on  tim 
iatte  iirt^ehaal  litae,  e^ettklljr  Mir  coiiy^  or  OMMt* 
imiamifs :  2d,  to  €mi]^*re,  wMi  reapeet  to'tfae  ibrm  of  ptoti, 
•n  flie  same  tsMiermal  line,  to  the  north  and  «oath  of  tba 
eqnator,  the  alpine  branch  with  that  traced  in  the  plains: 
ad«  to  compare  the  vegetation  on  homonymous  isothermal 
lines  in  the  two hetniaphet^,  eithex^in  the  lowregions,  or  in 
the  alpine  regions. 

•  Phleom  alpinum,  eictffnirfcd  by  Mr.  Bmwn.  Aecortl- 
ing  to  (he  investigations  Of  this  -greAt  botanist/thevexran  to 
no  doubt,  that  a  certain  number  of  plants  are  at  once  com* 
mon  to  both  'hemispheres,  fotet^^ta  sCnserina,  pfanella 
vulgaris,  scirpus  miicronatos,  and  ptfUkum  etHs'gaHf,  gfofir 
in  Geimany,  in  Xe w  flolland,  ind  in  t^miio^lTanfa. 
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temperate  zones  of  both  hemisphcfres,  are  ei^ 
tirely  wanting  in  the  intermediary  or  equinocv 
tial  region,  as  well  in  the  plains  as  on  the  mono- 
tains.     A  downy-leaved  violet,  which  termin- 
ates in  some  sort  the  zone  of  the  phanerogamous 
plants  at  Teneriffe,  and  which  was  long  thought 
peculiar  to  that  island*,  is  seen  three  hundred 
leagues  farther  north,   near  the  snowy  summit 
of  the  Pyrennees.     Gramina  and  cyperaceous 
plants  of  Germany,  Arabia,  and  Senegal,  have 
been  recognized  among  those  that  were  gather- 
ed by  Mr.  Bonpland  and  myself  on  the  cold 
table-lands  of  Mexico,  along  the  burning  shores 
of  the  Oroonoko,  and  in  the  southern  hemi- 
sphere  on  the  Andes  of  Quito  ^.    How  can  we 
conceive  the  migrations  of  plants  through  coun- 
tries of  such  a  different   climate,  and  which 
are  how  covered  by  the  ocean  ?     How  have  the 
germs  of  organic  beings,  which  resemble  each 
other  in  their  appearance,  and  even  in   their 
internal  structure,  unfolded  themselves  at  un- 
equal distances  from  the  poles,  and  the  surface 

^  The  Tiola  cheiraQthifolia,  which  Mr.  Bonpland  and  I 
have  described,  (see  vol.  i,  p.  180  and  270)  has  been  recog- 
nized by  Messm.  Kunth  and  Leopold  von  Buch  among  the 
alpine  plants^  which  Joseph  de  Jussiea  brought  from  thiB 
Pyrennees. 

t  Cyperus  mucronatos,  poa  eragrostis,  festuca  myurus, 
andropogon  avenaceus,  lapago  racemosa.  See  our  A'uv.  Gen. 
€t  Spec.  Plant.,  voLi,  p.  Xiv,  158,  165,  189,  119. 
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of  the  seas,  wherever  places  so  distant  present 
some  analogy  of  temperature?  Notwithstand- 
ing the  influence,  which  the  pressure  of  the  air^ 
and  the  greater  or  less  extinction  of  light,  exert 
on  the  vital  functions  of  plants,  it  is  no  doubt 
heat,  unequally  distributed  in  different  seasons 
of  the  year,  that  must  be  considered  as  the 
most  powerful  stimulus  of  vegetation. 

The  number  of  identical  species  in  the  two 
continents  and  in  Ihe  two  hemispheres  is  far 
less,  than  the  assertions  of  the  first  travellers  led 
us  to  believe.  The  lofty  mountains  of  Equinoc* 
tial  America  have  certainly  plantains,  valerians, 
ftrenartas,  ranunculuses,  medlars,  oaks,  and 
pines,  which  from  their  physiognomy  we  might 
confound  with  those  of  Europe ;  but  they  are  all 
specifically  different.  When  nature  does  not 
present  the  same  species,  she  loves  to  rq>eat 
the  same  genera.  Neighbouring  species  are 
often  placed  at  enormous  distances  fitmi  each 
other,  in  the  low  regions  of  the  temperate  zone, 
and  on  the  alpine  heights  of  the  equator.  At 
other  times  (and  the  Silla  of  Caraccas  displays 
a  striking  example  of  this  phenomenon,)  they 
are  not  the  European  genera,  which  have  sent 
species,  to  people  like  colonists  the  mountains 
of  the  torrid  zone  ;  but  genera  of  the  same  tribe, 
difficult  to  distinguish  by  their  appearance, 
which  take  the  place  of  each  other  in  different 
latitudes. 
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The  mountains  of  New  Grf  na4fv  imfeunding 
the  table-kindf  of  Bogota  ape  p<m  ^b»p  tw9 
twndrfd  leagues  distant  itoBi  thtm  of  Cai^pcas^ 
and  yet  the  $Ula,  thp  oiily  eWated  peaH  m  ib» 
cbaiu  (^  low  wountolQs,  pregenjts  the^  i^ognlar 
ffsmpingfi  of  befarfa  with  purpje  flowera,  of  am* 
droiiv^afi,   of  |;aultberias,  of  myrtiUi,  of  ur^ 
,  camaronas  ^,  of  oeiter^,  aad  of  a^raUaJl^  witis 
hoiiy  Ifavps  f ,  whipji  €bar»ct#ri^  the  vegeta- 
timoftim  paraii»>s,  o»  4»a  hjigh Cord^U^K^^  ^ 
SavtaF^.    W^  fo^jad  the  e^nie  tjlpl^^dia  gte^^ 
duioaa  at  the  mUimm  of  t|)^  t^ble-JMd  of  ^p^ 
gota,  aaS  ia  the  Piefual  of  th^  $iUa.    Th^  ehmo 
of  the  coast  of  Caraccas  is  coime^ed^  ^ho«( 
the  ieafit  dmi^  (ky  jtlie  Toriw^  il^  f4omfij»f 
ToiHiyo,  aad  the  pai^amos  pf  ]Ro«a9,  i>f  Si^^ono, 
aad  0f  NiquHao,)  aw^fij  the  fe^gfc  Cor4y|€(ca»  of 
Merida,  Pamploafc  aQ4  jSanta  F(e^  hu!t  &011) 
the   Siiila   to  Toctvy<>,  ^a  di9ta9qe  of  .lie^feitfjr 
leagues,  flhe  luouiA^ns  «of  <;^QaQQas  a^ie  69  ikKV:^ 
that  the  shrubs  of  1^  (m^  ofi^  /eii^^ieoai 
plants,  irf\iehiFietoyejufiteitedi4ojWtAudjrt^ 
e<dd  dSnate  AeQes«»iy.f«r  ^^  ^^^y^^fif^mmU 

*  7h^  iMme  of  v,iBee4x»p  miwm  cwmma/t  ^  g^^^f^ 
Ifae  Andes  to  plimts  of  the  genqs  thik^udia,  op  aqcouDt  qf 
their  large  Bucculent  fruits.  Thus  ^he  ancient  botanists  g^ave 
the  name  of  beards  vine,  vva  uni,  and  vine  of  Mount  Ida,  vitU 
idcsa,  to  an  arbutus  and  it  myrtiUuSy  which  belong,  like  tht 
^htbaudiA,  to  ihe  iamily.of .tlie.ericinett. 

t  Xertera  depressa,  aralia  rtticukta^  hedyoti&4ftciisUr«* 
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jBopposfaig  e^en  what  is  probable/  that  the  thi* 
baadias^  and  the  rhododendron,  of  the  Andes,  or 
hefaria,  exist  in  the  paramo  of  Niquitao,  and  in 
the  Sierra  de  Merida,  covered  with  eternal 
/mows^  these  plants  wotdd  nevertheless  want  n 
ridge  sufficiently  lofty  and  long  for  their  migra^ 
tion  toward  the  Silla  of  Caraccas* 

The  more  we  ttndy  the  distribution  of  orga- 
nized beings  on  the  globe,  the  more  we  are  in* 
eUned,  if  not  to  abandon  the  ideas  of  migration^ 
at  least  to  connder  them  as  being  hypotheses 
not  entirely  satisfactory.  The  chain  of  the  Andes 
divides  the  whole  of  South  Aminica  into  two 
unequal  longitudinal  parts.    At  the  foot  c^  Uni 
chain,  on  the  east  and  the  west,  we  found  a 
gi^eat  number  of  plants  specifically  the  same. 
The  various  passages  of  the  Cordilieras  no  where 
j^rmit  the  vegetable  productions  of  the  warm 
r^ionS  to  proceed  from  the  ooasts  of  the  Pacific 
Ocean  to  the  banks  of  the  Amazon.    When  a 
peak  attains  a  great  elevation,   either  in  the 
middle  of  very  low  mountains  and  plains,  or  in 
the  centre  of  an  archipelago  heaved  up  by  volca- 
'mc  fires,   it^s  Hsmmmit  is  covered  with  alpine 
plants,  many  of  which  are  again  found  at  im- 
mense distances  on  'Other  mountains,  that  pos- 
sess am  analogous  <jBmate.  Such  are  the  general 
{phenomena  of  the  distribution  of  plants,  which 
we  ijannot  too  strongly  urge  the  natural  philo^ 
ftppher'lo.  study.  When  I  combat  hypotheses  too 
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easily  admitted,  I  do  not  engage  to  snbstltate 
others  more  satisfactory  in  their  place.  I  am 
rather  inclined  to  think,  that  these  problems 
cannot  be  solved ;  and  that  the  task  of  the  phi- 
losopher is  fulfilled,  whto  he  has  indicated  the 
laws,  according  to  which  nature  has  distributed 
vegetable  forms. 

It  is  now  said,  that  a  mountain  is  high  enough 
to  enter  into  the  limits  of  the  rhododendrons^ 
and  the  befarias,  as  it  has  long  been  said,  that 
such  a  mountain  reached  the  limit  of  peipetual 
snows.  In  using  this  expression  it  is  tacitly 
admitted,  that  under  the  influence  of  certain 
temperatures  certain  vegetable  forms  must  ne« 
cessarily  be  developed.  Such  a  suppoffltioq 
however,  taken  in  all  it's  generality,  is  not 
strictly  accurate.  The  pines  of  Mexico  are 
wanting  on  the  Cordilleras  of  Peru.  The  Silla 
of  Caraccas  is  not  covered  with  those  oaks, 
which  flourish  in  New  Grenada  at  the  same 
height.  Identity  of  forms  indicates  an  analogy 
in  the  climate ;  but  under  similar  climates  the 
species  may  be  singularly  diversified. 

The  charming  rhododendron  of  the  Andes,  the 
beiaria,  was  first  described  by  Mr.  Mutis,  who 
observed  it  near  Pamplona  and  Santa  Fe  de 
Bogota,  in  the  fourth  ajnd  seventh  degree  of 
north  latitude.  It  was  so  little  known  before 
our  expedition  to  the  Silla,  that  it  was  scarcely 
to  be  found  in  any  herbal  in  Europe.     The 
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learned  editors  of  the  Flora  of  Pern  had  even 
described  it  uader  another  name^  that  of  acun-* 
iia.  In  the  same  manner  as  the  rhododendrons 
of .  Lapland^  Caucasus,  and  the  Alps  *  diffisr 
from  each  other,  the  two  specie  of  befiauria  we 
brought  from  the  SiUa^are  also  spedficaUy 
different  from  that  of  Santa  Fe  and  Bogota  X^ 
Near  the  equator  the  rhododendrons  of  the 
Andes  ^  cover  the  mountains  as  far  as  the  high- 
est paramos,  at  sixteen  and  seventeen  hundred 
tiMses  of  elevation.  Advancing  toward  the 
Borth,  on  the  Silla  de  Caraccas  we  find  them 
much  lower,  a  little  below  one  thousand  toises. 
The  befiuia  recentlj  discovered  in  Florida,  in 
the  latitude  of  30^,  grows  even  on  hills  of  small 
elevation.  Thus  in  a  space  of  six  hundred 
leagues  in  latitude,  these  shrubs  descend  toward 
the  plains  in  proportion  as  their  distance  from 
the  equator  augments.  The  rhododendron  of 
Lapland  grows  also  at  eight  or  nine  hundred 
toises  lower  than  the  rhododendron  of  the  Alps 

*  Rhododendram  laponiciun,  r.  oaacasicam,  r.  ferragine- 
imiy  and  r.  hirautam. 

t  Bthn^glaaca,  b.  MtfoHa.    See  cor  Equinoctial  Planti, 
voLii,  p.lia— 126»  plate  117 — ^121,  which  contaio  aUnost. 
a  eomplete  mooqgillphjr  of  the  genus  befrria,  which  oaght  to 
be  called  btjaria, 

X  Befaria  flMtnaiM,  and  b.  resinosa. 

f  Partlcalarly  b.  asstaant  of  Mntis,  and  two  new  speeiea 
«f  the  southern  heniispfaere,  which  we  have  described  nndier 
Ihe  naaes  of  b.  coareiaia,  and  b.  grmi^hnu 
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and  tHe  l^yrettneei.  We  wwe  «iif  priMd  at  wA 
itieetlng^wilb  any  species  of  befiuia  in  the  moun^ 
tflitis  of  Mexico,  between  the  rhododeHdrona  of 
Santa  Pe  and  Cariiocas,  and  thoge  of  floiida. 

In  tlie  ^mall  wood,  that  covere  the  SiUa,  the 
t>e&i*ia  ledifi>lia  isenly  three  or  four  feet  higb. 
The  truok  h  divided^  even  fi^om  it's  root,  into  a 
^eat  many  slender  and  eNren  veriiciUate 
braacheis.  Hie  leaves  are  oval,  lanceolate, 
jglauoons  on  then*  inferior  part,  and  rolled  up 
toward  the  sides.  l%e  whole  plant  is  coveRd 
with  long  and  vuicoiia  hairs,  and  emits  a  very 
figreeable  resanom  smelL  The  bees  visit  it's 
fine  purple  flowers  (  which  are  very  abundant, 
6U9  in  all  the  alpine  plants,  ^nd,  when  in  fiiU 
blossom,  often  near  an  inch  wide. 

The  rhododendron  of  Swit^OTland,  in  those 
places  where  it  grows  between  d^t  hundred 
and  a  thousand  toises  of  ckiration,  belongs  to 
a  climate,  the  mjean  temperature  of  Which  ii 
+  fi"  and  -- 1%  like  that  of  the  plains  of  JLap^ 
laud.  In  this  zone  the  coldest  pionths  are  —  4% 
and— Kft  the  hottest,  12'  and  7*.  Thermo- 
metrical  observations)  made  tf  the  same  heights 
and  in  the  same  latitudes,  render  it  probable^, 
that  at  the  Pgual  of  the  SiQa,  one  thousand 
toises  above  the  Caribbean  Sea,  the  mean  tem- 
perature of  the  air  is  still  17^ or  IS"";  and  that 
Uie  thermometer  keeps  in  the  coolest  season 
between  IS""  and  20''  in  the  day,  and   in  the 


night  bet^vt)e9  lO'  Had  l2^  At  tto  hofipttid  of 
Sti  Gothard^  situate  n^iiy  oq  the  superior  liatK 
of  the  rhododendron  of  the  Alps,  the  maximtim  ' 
of  heat,  in  the  month  of  August^  at  nobn^  in  tb« 
riiade>  is  usually  12""  or  IS"" ;  in  the  night,  at  the 
same  aeasM,  the  air  19  cooled  by  the  radiatioti  of 
the  soil  down  to  + 1'  or  —1  -5*.  Undei*  the  same 
barometric  pressure  consequently  at  the  same 
hcigbt,  but  tturty  de^ees  of  latitude  nearer  the 
equatoi",  the  befaria  of  the  SiUa  is  often,  aft 
noon,  in  the  sun,  exposed  to  a  heat  of  33""  or 
34*.  The  greatest  nocturnal  refrigeration  pro^ 
bably  never  exceeds  7^  We  have  carefully 
compared  the  climate,  under  the  influence  of 
which,  at  different  latitudes,  two  groups  of 
pJaiita  of  the  same  family  vegetate  at  equal  dis- 
tances from  the  level  of  the  seat ;  the  results 
Would  have  been  far  ^ffer^nt,  had  we  compared 
kones  equally  distant,  either  from  the  perpetual 
tnowsi  or  from  the  isothermal  line  of  0^  ^. 
.  In  the  little  wood  of  the  Pejual,  new  the 
]pttrplo-flowered  be&ria  grows  a  heatb^leaved 
hfidyotis,  dght  feet  high ;  the  cd^arota-)^,  which 

*  The  stratam  of  air,  the  mean  temperature  of  which  is 
0^,  and  wUch  scarcely  coincides  with  the  superior  limit  of 
perpetual  snow^  is  found  in  the  parallel  of  the  rhododendrons 
of  Switzerland  at  nine  hundred  toises;  in  the  parallel  of  die 
behrias  of  Cfaiaccas,.  at  two  thousand  seven  hundred  toises 
df  elevation. 

t  Vismia  copwosa,  (a  lorantbus  clings  to  this  plant,  and 
appropriates  to  itself  the  yellow  juice  of  ik%  Tismia ;}  davaOi^ 
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b  a  ixtgp,  aiborescent  hypericum ;  ti  lepidium^  . 
which  appears  identical  with  that  of  Vir^nia ; 
and  lastly,   lycopodiaoeous  plants  and  mosses, 
which  cover  the  rocks  and  roots  of  the  ireeSir 
What  gives  die  most  celebrity  in  the  country 
to  this  small  wood  is  a  shmb  ten  or  fifteen  feet 
high,  of  the  corjnmtbiferoxis  family.    The  Creoles 
call  it  incense,  incienso  *•    It*s  tough  and  ere- 
nate  leaves,   as  well  as  the  extremity  of  the 
branches,  are  covered  with  a  white  wooL    It  ia 
a  new  species  oftiixis,  extremely  resinous,  the 
flowers  of  which  have  the  agreeable  odour  of 
storasc    This  smell  is  very  different  from  that 
emitted  by  the  leaves  of  the  trixis  terebinthina- 
cea  of  the  mountains  of  Jamsuca,  opposite  to 
those  of  Caraccas.    The  people  sometimes  mix 
tiie  incienso  of  the  Silla  with  the  flowers  of  the 
pevetera,  another  composite  plant,  the  smell  of 
which  resembles  that  of  the  heliotrojHum  of 
Peru.   The  pevetera  does  not>  however,  grow  on 
the  mountains  so  high  as  the  zone  of  the  befieirr 
rias ;  it  v^petates  in  the  valley  of  Cbacao,  and 
the  ladies  of  Caraccas  prepare  with  it  an  odori* 
ferous  water  extremely  agreeable- 
We  spent  a  long  thfie  in  examining  the  fine^ 

me^oiid,  hierachuB  AvUa^  andia  mrborea  Jacq.,  and  kpidioai 
▼ir|;iBiciim.    Two  neir  apecios  of  lycopodium,  the  ikj^oUa, 
.  and  the  mriUatum^  are  seen  lower  down  toward  the  Pnerta  d# 
la  SilliL    (See  our  Noo.  Gch.  ei  Sjpecia  Plant.,  too.  i,  p.  38.) 
*  Trixis  nare^olia  of  Mr.  Bonpland. 
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resinous  and  fragrant  plants  of  the  Peijual.  The 
aky  became  more  and  more  cloudy^  and  the 
thermom^er  sunk  bdk>w  11%  a  temperature  at 
which  in  this  zone  people  b^n  to  suffer  from 
the  cold*    Quitting  the  little  wood  of  alpine 
plants^  we  found  ourselves  again  in  a  savannah. 
We  climbed  over  a  part  of  the  western  dome^ 
in  order  to  descend  into  the  hollow  of  the  Silla, 
a  valley  which  separates  it*s  two  summits.    We 
there  had  great  difficulties  to  overcome,  occa- 
sioned by  the  force  of  the  vegetation.    A  bota^ 
nist  would  not  easily  guess^  that  the  thick  wood 
covering  this  valley  is  formed  by  the  assemblage 
of  a  plant  of  the  musaceous  family  ^,    It  is  proba* 
Uy  a  maranta,  or  a  heliconia ;  it*8  leaves  are  large 
and  shining ;  it  reaches  the  height  of  fourteen  or 
fifteen  feet,  and  it*s  succulent  stalks  are  placed 
near  one  another  like  the  stems  of  the  reeds 
found  in  the  humid  r^pns  of  the  south  of  Eu- 
rope f.  We  were  obliged  to  cut  our  way  through 
this  forest  of  musaceae.    The  Negroes  walked 
before,  with  th^r  cutlasses,  or  machettes.    The 
people  confound  this  alpine  scitamineous  plant 
with  the  arborescent  gramina,  under  the  name 
of  caricep    We  saw  neither  it*s  fruit  nor  flowers. 
We  are  surprised  to  meet  with  a  monocotyledo- 
nous  fisunily,  believed  to  be  exclusively  found  in 
the  hot  and  low  regions  of  the  tropics,  at  eleven 

^Sekammemu  plantf,  or  fiunilj  of  die  pUwtainb 
t  .Ajnuido  dooax. 
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hundred  toises  of  elevi^ion ;  jnudtk  Ugber  than 
%be  andromedas^  the  thibaudtas^  and  the  rhodor 
dendron  of  th^  Cordilleras*.  In  a  chain  of 
mountains  no  leBs  €levated|»  aiftd  mons  nortliero^ 
in  the  blue  mountains  of  Jamaica,  the  JETe/i- 
<:miia  of  the  parr&ts^  and  the  bikm  rather  grov^ 
in  the  alpine  shaded  i^tnations  «f  . 

Wandering  in  this  thick  ^vood  (oi  mnsaeen  or 
arborescent  plants,  we  constantly  directed  t^jst 
course  toward  the  eastern  peak,  which  we  sought 
to  attain,  and  wMch  We  perceived  £rom  time  i^ 
time  through  an  opening.  On  a  sudden  we 
found  ourselves  enveloped  in  a  Ihiek  mist ;  the 
compass  alone  could  guide  w ;  but  in  a4^aiie^ 
!ng  toward  the  north,  we  were  in  danger  alt 
evei-y  step  of  finding  ourselves  on  the  brink  of 
that  enormous  wall  of  rocks,  which  descends 
almost  perpendicularly  to  the  deptli  of  six  thou- 
sand feet  toward  the  sea.  We  were  obliged  to 
tot<^.  Surrounded  by  elouds  sweeping  the 
ground,  we  begah  to  doubt  whether  we  should 
reach  the  eastern  peak  before  night.  Happily 
the  Negroes,  who  carried  our  water  and  provi<- 
$ion,  rqoined  tts^  a^nd  we  resolved  to  take  some 
refreshment.  Onr  repaist  did  not  last  long* 
Whether  the  capuchin  ftther  had  not  though 

t  Heliconia  psUtacorum,  and  b.  bihaL  (Salisbiirj  in  tb« 
Trans,  of  Oe  Ar/.  Smiiety,  vol.  i,  p.  STa)  lliew  tMheU- 
conias  are  very  conunon  in  the  plains  of  Term  Fiilna* 


6W 

eitim  great  Bomber  of  persom  who  necompftt 
nied  ug^  or  tiie  slaves  b&d  made  free  witii  our 
pravkfton  on  the  way,  we  found  nothing  but 
olivefi,  and  scarcdy  any  br^ad.  Horace,  in  hm 
nistfeat  at  Tlbur  *,  ne^er  boaated  of  a  repast 
more  light  and  frugal  s  but  olivet,  which  migfal 
iMMre  A&rdi^  saflbcient  noariahaieiit  to  a  poet, 
dwoted  io  study,  aad  leading  a  aedeutaiy  lif^ 
appeared  an  albnent  by  no  neaas  Mfficienlly 
aubstaaUai  for  traveller^  cUmbing  nouutains. 
We  had  watched  tb^  giteater  part  of  the  night, 
and  we  walked  for  niae  hours  wi^ut  finding 
a  single  spring.  Oar  giudes  were  discouraged ; 
th^  wai^ted  abfiolntely  to  go  down,  wtddx  Mr. 
Banpland  and  mysdf  bad  great  difficuHy  t* 
prevent 

In  the  niddle  of  tlie  must  I  nade  trial  of  xhk 
electrometer  ofVoka,  armed  with  a  cmoldng 
i&Btch.  Thongb  very  near  a  thick  wood  of 
jbelioonias,  I  obtained  very  seasible  signs  of 
atmospheric  e^tricity«  It  cftcm  varies  from 
pOflhUre  to  negative,  it's  intensity  changing  at 
every  instant.  These  vitrialions,  and  tiic  aoniict 
of  several  small  curtento  of  air,  which  divided 
tJiie  mist,  and  transformed  it  into  clouds,  the 
borders  of  which  were  viable,  appeared  to  me  ^ 
safaliible  prognostics  of  a  change  in  the  weather. 
It  was  only  two  o'clock  in  the  afterjioon ;  we 

•  Carm.i,  81.' 
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enterbdned  seme  hope  of  reaching  the  eastenr 
summit  of  the  Silla  before  sunset^  and  of  re- 
descending  into  the  vale,  separating  the  two 
peaks^  intending  there  to  pass  the  night,  to 
light  a  great  fire^  and  make  our  Negroes  con* 
struct  a  hut  with  the  iaige  and  thin  leaves  of 
heliconia.  We  sent  off  half  of  our  servants^ 
with  orders  to  hasten  the  next  morning  to  meet 
us,  not  with  olives,  but  salt  beef. 

We  had  scarcely  made  these  arrangements^ 
when  the  east  wind  began  to  blow  violently 
from  the  sea-side.  The  thermometer  rose  to 
12-S\  It  was  no  doubt  an  ascending  wind, 
which  by  augmenting  the  temperature  dissolved 
the  vapours.  In  less  than  two  minutes  the 
clouds  disappeared,  and  the  two  domes  of  the 
Silla  appeared  to  us  singularly  near.  We  opened 
the  barometer  in  the  lowest  part  of  the  hollow 
that  separates  the  two  summits,  near  a  little 
pool  of  very  muddy  water.  Here,  as  in  the 
West  India  islands  ^,  marshy  plains  are  found 
at  great  elevations;  not  because  the  woody 
mountains  attract  the  clouds,  but  because  they 
condense  the  vapours  by  the  effect  of  nocturnal 
refrigeration,  occasioned  by  the  radiation  of 
heat  from  the  ground,  and  from  the  parenchy- 
ma of  the  leaves.  The  mercury  was  at  21 
inches  5*7  lines.      We  took  <mr  course  right 

*  Leblondy  Foy.  aus  AntUUt,  Tom.  i,  p.  4t0. 
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toward  the  oriental  summit.  The  ohstacles  of 
the  vegetation  gradually  diminished;  it  was 
however  necessary  to  cut  down  some  heliconias; 
but  these  arborescent  plants  were  now  less 
thick  and  high.  The  peaks  of  the  Silla  them- 
selves, as  we  have  several  times  mentioned,  are 
covered  only  with  gramina,  and  small  shrubs 
of  be&ria.  Their  barrenness,  however,  is  not 
owing  to  their  height.  The  limit  of  trees  in 
this  region  is  four  hundred  toises  still  higher ; 
since,  judging  according  to  the  analogy  of 
other  mountmns,  this  limit  would  be  found 
here  only  at  a  height  of  eighteen  hundred  toises* 
The  absence  of  large  trees  on  the  two  rocky 
summits  of  the  Silla  may  be  attributed  to  the 
aridity  of  the  soil,  the  violence  of  the  winds 
blowing  from  the  sea,  and  the  conflagrations  so 
frequent  in  all  the  mountains  of  the  equinoctial 
region.' 

In  order  to  reach  the  eastern  peak,  which  is 
the  highest,  it  is  necessary  to  approach  as  near 
as  possible  the  great  precipice,  that  descends 
toward  Caravalleda  and  the  coast.  The  gneiss 
as  far  as  this  spot  had  preserved  it*s  lamellar 
texture,  and  it*s  primitive  direction ;  but  where 
we  climbed  the  summit  of  the  Silla,  it  passes 
into  granite.  It*s  teicture  becomes  granular; 
the  mica,  less  frequent,  is  more  unequally  spread 
through  the  rock.  Instead  of  garnets  we  met 
with  a  few  solitary  crystals  of  hornblende.    It 
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Uy  however,  not  a  ignite,  but  rather  a  granite 
of  new  formatiofi.  We  were  three  quartern  <^ 
an  hour  in  reaching  the  summit  of  the  pyramid. 
This  part  of  the  way  is  not  at  all  dangerouSp 
provided  the  travell^  careftiMy  examines  the 
stability  of  each  fragment  of  rock  on  which  he 
places  bk  foot.  The  granite  superposed  on  the 
gneiss  does  not  present  a  regular  separatum  into 
beds ;  it  is  divided  by  clefts,  which  often  cross 
one  another  at  right  angles.  Prismatic  blockfi^ 
one  foot  wide  and  twdve  long,  stand  out  ftom 
the  ground  obliqudy,  and  appear  on  the  borders 
oi  the  jM^dpice  like  enormous  beams  smpend- 
ed  over  the  abyss. 

Having  arrived  at  the  anmmit,  we  enjoyed, 
but  only  for  a  few  minutes,  all  the  serenity  of 
the  sky.  Hie  eye  commanded  a  vast  space  of 
oountry,  and  looked  <kwn  toward  the  north  on 
the  sea,  and  toward  the  south,  on  the  fertile 
valley  of  Caraocas.  The  barometer  was  at 
^  90  inches  7*6  lines ;  the  thermometer  at  13*7^ 
We  wete  at  thirt^n  hundred  aad  fi%  toises 
of  elevation.  We  gazed  on  an  ^^tent  of  sea^ 
the  radius  of  which  was  thisty-siK  leagues. 
Those  persons,  whose  senses  are  afiected  by 
looking  dow^  a  eonsiderahfe  d^tb,  should  re- 
main at  the  centre  of  the  small  flal»  whiicA 
crowns  tbe  eastern  dammit  of  the  Salla«  The 
mountain  is  not  very  remarkable  for  it's  Ibieighl^ 
which  is  nearly  eig}it^  toises  less  tha^  that<of  t^ 
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Canigoa ;  but  it  is  digtinguislied  amonf  mil  fhm 
moiiQUuM  I  have  visitod,  by  an  enormcniB  {ires 
cipioe  on  the  side  next  the  sea.  Hie  coast 
forms  only  a  narrow  border ;  and  looking  fiooai 
the  summit  of  the  pyramid  on  the  houses  of 
CaravaUeda^  this  wail  of  rocks  seems  by  aa 
optical  liiusion,  of  which  I  have  already  spoken^ 
to  be  nearly  perpendicular.  The  real  slope  of 
the  declivity  appeared  to  me,  according  to  an 
exact  calculation,  63!"  28^*  The  mean  slivpe  of 
the  Pteak.  of  Teneriffe  is  scarcely  12"  3(/.  A 
practice  of '  sbc  or  seven  thousand  feet,  like 
Uiait  of  the  Silla  of  CavaccMy  is  a  phenomeaoQ 
for  more  rare,  than  »  generally  believed  by 
those  who  cross  motmlains  without  measuring 
tihdr  height,  their  bulk,  and  their  slopes.  Since 
the  eitperiments  on  the  fiill  of  bodies,  and  on 
their  deviation  to  tbe  south  east,  have  been 
resumed  in  several  paarta  of  Europe,  a  rock  of 
two  hundred  and  fifty  toises  of  perpendicular 
elevu^pm  has  been  in  vain  sought  for  among 
all  the  Alps  of  Switeerland  f .  The  ded&v^ 
of  Mont  Blanc  towavd  the  Afice  Blandbe  does 

^  ObmvatiooB  of  Ae  Irtitikk  giv«  for  the  kofisooUl  dii« 
taaoe  between  the  foot  of  tlie  mouoCaiB  near  Caravattedti 
luid  the  Tertical  line  passiog  through  it'a  SHOinitt^  scarcelj 
1000  toises. 

t  See  the  testimonj  of  a  Geognost,  who  has  visited  the 
Alps  more  frequently  than  any  other  pejrson,  Mr.  Escher, 
of  Zurich,  ki  ilie  4lpum,  Toik  iv,  p«  2»X. 
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not  even  reach  an  anglie  of  45"* ;  thongh  in  the 
greater  number  of  geolc^cal  works  Mont  Blanc 
18  described  as  cut  perpendicularly  on  the  south 
side. 

At  the  Silla  of  Caraccas,  the  enormous  north* 
em  cliff  is  partly  covered  with  vegetation, 
notwithstanding  the  eictreme  steepness  of  it*s 
slope.  Tufts  of  be&ria  and  andromedas  ap* 
pear  as  if  suspended  from  the  rock.  The  little 
valley^  which  separates  the  domes  toward  the 
south,  stretches  toward  the  seaside.  Alpine 
plants  fill  this  hollow ;  and,  not  confined  to  the 
ridge  of  the  mountain,  follow  the  sinuosities  of 
the  ravin.  It  would  seem  as  if  torrents  were 
concealed  under  that  fresh  foliage,  and  the  dis^ 
position  of  the  plants,  the  grouping  of  so  many 
inanimate  objects,  give  the  landscape  all  the 
charm  of  motion  and  of  life. 

Seven  months  had  now  elapsed  since  we  were 
on  the  summit  of  the  Peak  of  Teneriffe,  whence 
we  surveyed  a  space  of  the  globe  equal  to  a 
fourth  part  of  France.  The  apparent  horizon 
of  the  sea  is  there  six  leagues  ferther  distant* 
thatf  at  the  top  of  the  Silla ;  and  yet  we  saw 
that,  horizon,  at  least  for  some  time,  very  dis- 
tinctly. It  was  strongly  marked,  and  not  con- 
founded with  the  adjacent  strata  of  air.  At 
the  Silia,  which  is  five  hundred  and  fifty  toises 

*  See  ch.  i,  toL  i,  p.  105;  aod  chap,  ii,  p.  183. 
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lo^er  than  the  Peak  of  Teneriffe,  the  horizon, 
though  nearer,  remained  invisible  toward  the 
north  and  north-north-east.      Following  with 
the  eye  the  surface  of  the  sea,  which  was  smooth 
as  glass,  we  were  struck  with  the  progressive 
diminution  of  the  reflected  light.  Where  the  vi- 
sual ray  touched  the  last  limit  of  that  surface,  the 
water  was  lost  among  the  superposed  strata  of 
air.    This  appearance  has  something  in  it  very 
extraordinary.    We  expect  to  see  the  horizon 
level  with  the  eye;  but,  instead  of  distinguish- 
ing at  this  height  a  marked  limit  between  the 
two  elements,  the  more  distant  strata  of  water 
seem  to  be  transformed  into  vapour,  and  min-. 
gled  with  the  aerial  ocean.      I  observed  the 
same  appearance,  not  in  one  spot  of  the  horizon 
alone,  but  on  an  extent  of  more  than  a  hun* 
dred  and  skty  degrees,  near  the  South  Sea, 
when  I  found  myself  for  the  first  time  on  the 
pointed  rock,   that   commands  the  crater   of 
Pichincha ;  a  volcano,  the  elevation  of  which 
exceeds  that  of  Mont  Blanc.    The, visibility  of 
a  veiy  distant  horizon  depends,  when  there  is 
no  mirage,  upon  two  distinct  things ;  the  quan* 
|ity  of  light  recdved  on  that  part  of  the  sea, 
where  the  visual  ray  terminates ;  and  the  ex- 
tinction of  the  reflected  light  during  if  s  passage 
through  the  intermediate  strata  of  air.    It  may 
happen,    notwithstanding  the   serenity  of  the 
Bky  and  the  transparency  of  the  atmosphere 


that  llie  oceiaQ  is  fed[)Iy  likihintLtedi  &i  tUriy  ot 
forty  leagues  distance ;  or  that  the  strata  of 
air  nearest  the  iBarth  may  extinguish  a  great 
deal  of  the  light,  by  absorbing  the  rays  that 
traverse  them. 

Even  supposing  the  effects  of  l^^raction*  not 
to  exists  the  islands  of  Tortuga,  Orchila,  Ro* 
ques,  and  Aves^  the  nearest  of  which  are  twenty-' 
five  leagues  distant,  ought  to  be  visible  in  fine 
weather  from  the  top  of  the  SiUa.    We  per« 
ceived  none  of  these  islands;  either  because 
the  state  of  the  atmosphere  was  not  favourable, 
or  because  the  time  we  could  employ  in  looking^ 
•  for  them  while  the  sky  was  serene  was  not 
sufficiently  long.  A  well  informed  pilot,  who  had 
attempted  to  climb  with  us  to  the  top  of  the 
mountain,  Don  Miguel   Areche,  assured   us, 
that  he  had  seen  the  Silla  from  the  sea  near 
the  Cayes  de  Sal,  at  the  Racca  de  Fueray  in  the 
latitude  of  1 2^  1 '  f'.     If  the  surrounding  moun^ 
tains  did  not  intercept  the  view,  the  coast  to 
the  east  as  fiu*  as  the  Morro  de  Piritoo,  and  to 
the  west  as  far  as  the  Punta  del  Soldado,  ten 
leagues  to  leeward  of  Porto  CabeUo,  ought  to 
be  visible  from  the  summit  of  the  Silla.    To- 
ward  the  south,  within  the  land,  the  range  of 

*  The  Tisual  ray  without  refraction  makes  an  angle  of 
1*  39^ ;  with  a  refraction  of  one  tenth,  if  is  1"  5(/. 

t  The  htitude  of  the  Silla  is  10«  %V  5'^  according^  to 
Mr*  Ferrer. 


611 

meuntams^  tfiai  separates  Yare  and  the  Besnn^ 
nah  of  Ocamare  from  the  valivy  of  CaraccaSp 
boands  the  horieon  like  a  rampart  ranning^  par 
nUel  to  the  eqjoator.  If  this  rampart  had  att 
opefiiii«f,  a  breach,  as  ha|^ns  so  often  in  the  , 
bigb  mountains  of  Saltebnrg*  and  Switzerhmdp 
the  most  stupendona  scenery  wonld  thence  ni»- 
fold  itself  to  our  view.  We  should  discover 
through  that  breach  the  Llanos  or  vast  steppei 
of  CalaboKo ;  and  as  these  6tq>pe8  would  readi 
the  height  of  the  eye  of  the  spectator,  two  aimi* 
lar  horixons  of  -sea  and  land  would  be  visible 
from  the  same  point. 

The  rounded  peak,  or  western  dome  of  the 
S^Ila,  concealed  from  us  the  view  of  the  town  ctf 
Caraccas;  but  we  distinguished  the  nearest 
booses^  the  villages  of  Chaoao  and  Fetare,  the 
coffin  plantations,  and  the  course  of  the  Rio 
Guayra,  a  slender  streak  of  water  reflecting  a 
silvery  light.  The  narrow  band  of  cultivated 
ground  formed  a  pleasing  contrast  with  the 
wild  and  gloomy  aspect  of  the  neighbouring 
mountains.  While  we  take  in  at  one  view  the 
vast  landscape,  we  feel  little  regret^  that  the 
sofitudes  of  the  New  World  are  not  embellished 
with  the  images  of  past  times.  Wherever^ 
under  the  torrid  sone,  the  Earthy  studded  with 
mountains  and  overspresd  with  phmts^  has  pre^ 

*  For  tKMnfk,  at  the  Paa  Lueg. 
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served  it*s  primitive  characteristics,   mait  no 
longer  appears  as  the  centre  of  the  creation.  Far 
from  taming  the  elements,  all  his  efforts  tend 
to  escape  from  their  empire^      The  changes 
made:  by  savage  nations  during  the  lapse  of 
ages  on  the  surface  of  the  globe  disappear  be- 
fore^ those,  that  are  produced  in  a  few  hours 
by  the  actions  of  volcanic  fires,  the  inundations 
of  mighty  floods,  and  the  impetuoi^ty  of  tem- 
pests.   It  is  the  conflict  of  the  elements,  which 
characterizes  in  the  New  World  the  aspect  of 
Nature.    A  country  without  population  appears 
to  the  people  of  cultivated  Europe  like  a  city 
abandoned  by  it's  inhabitants.     In  America^ 
after  having  lived  during  several  years  in  the 
forests  of  the  low  regions,  or  on  the  ridge  of 
the  .Cordilleras ;  after  having  surveyed  coun* 
tries  as  extensive  as  France,  containing  only 
a  small  number  of ,  scattered  huts ;    a  deep 
solitude  no  longer  affrights   the  imagination. 
We  become    accustomed    to  the  idea  of   a 
world,  that  supports  only  plants'and  animals ; 
where  the  savage  has  never  uttered  dther  the 
shout  of  joy,  or  the  plaintive  accents  of  sorrow. 
We  could  not  long  avail  ourselves  of  the  ad* 
vantage  arising  from  the  position  of  the  Silla, 
commanding  all    the   neighbouring   summits. 
While  we  were  examining  with  our  glasses  that 
part  of  the  sea,  the  horizon  of  which  was  clearly 
terminated,  and  the  chain  of  the  mountains  of 
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Octtmar6>  behind  whi^h  b^ils  the  Unkiiowii 
world  of  the  Oroonoko  and  Amaabnia^  a  thick  fog 
rbfle  from  the  plains  to  the  feleVated  fcig^ons^ 
It  first  filled  the  bottcmi  of  the  valley  of  Carao- 
ca&.  The  i^apours,  illuniined  from  above^  pr^r 
sented  a  uniform  tint  of  a  milky  while.  The 
valley  appeared  full  of  water  t  it  seemed  to  be 
an  arm  of  the  sea,  of  which  the  adja^qnt  tnoun-i* 
tains  formed  the  steep  shore.  In  v^iQ  we  wait- 
ed for  the  slave,  who  carried,  the  gteat  sextant 
of  Rainsden.  I  was  obliged  to  avail  mjrs^cf 
the  present  state  of  the  sky,  and  1  resolved  W 
take  a  few  altitudeis  of  the  Sun  with  a  sexuLnt 
by  Tronghton  of  two  inchies  radius.  The  disi: 
of  the  Sun  was  half  concealed  by  the  misl. 
The  difference  of  loikgpitude  between  Xhe  quar** 
ler  of  the  Trinidad  and  the  eastern  peak  of  thp 
Silla  appears  scarcely  >to  eweed  OP  3'  22^/  *. 

While,  seated  on  the  rock^  I  was  employed 
in  determining  the  cfip  of  the  needle^  I  foiiiid 
toy  hands  covered  with  a  spedes  of  hairy  bee^ 
a  litde  smaller  than  the'  honey  bee  of  the  north 
of  Europe^  These  injects  make  their  ne^  in 
the  grounds  They  (Seldom  fly ;  and,  from  the 
slowness  of  their  movements,  I  should  have  be- 
lieved they  were  benumbed  by  the  cold  of  the 
mountains.    The  pec^le,  in  these .  re^ons^  call 

*  The  diflbranee  «f  kmgitode .  between  the  SilU  and  Ia 
Gnajra,  aooordiag  to  B|r.  Fidaigo,  it  0^  6'  4(K^ 
VOL.  IIL  2  If 
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them  Uitle  (mgets^  angeUiaSy  because  they  verf 
selddm  sting.    They  are  no  doubt  of  the  genus 
apis^  of  the  division  melipones.    Notwithstand* 
ing  tlie  report  of  several  travellers,  k  is  not 
true,  that  these  bees,  peculiar  to  the  New  Workt^ 
are  destitute  of  all  offensive  'weapons:    Their 
sting  is  indeed  weaker^  and  they  use  it  less  fre- 
quently*; but  a  person,  liot  yet  entirely  per- 
suaded of  the  harmlessness  of  these  angeliioej 
can  scarcely  divest  faamsdf  of  a  sensation  of 
ftST.    I  codfess^  thal^  during  my  astronomical 
obser^ions,  I  was  often  on  the  point  of  lettiilg 
fttll  my  iustromentti,  when  I  felt  my  hands  aiid 
free   covered  with  these  hairy  insects.     Out 
guides  assured  us,  that  these  bees  attempt  to 
defend  themselves  only  when  they  are  irritated 
by  being  seized  by  their  legs.   I  was  not  ten^ 
ed  to  try  the  ekperiment  on  myselfi 
'    The  dip  of  the  needle  at  the  SUa  was  ope 
centesimal  degree  less  than  in  the  towniof  Ga- 
raecas.    In  coUectiBg  the  observations  wbidi 
I  made  durisig  calm  weather,  and  ur  very  fii- 
vourable  circumstaneeS)  on  the  fountains  as 
well  as  along  the  coast,  it  would  at  first  seem^ 
that  we  discover,  in  thai  pari,  of  the  Globe^  a 
certain  influence  of  the  h^;hts  on  the 'dip  of 
the  nee^e, :  and  the  ii^nsity  of  magnetuMd 

*8e««  paper  by  Mr.  LatreiBe,  inidrMd  in  my  ObkMtum 
it  Zooli^l  Tom.  i,  p.  208  aod  SSP* 
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'  forces ;  but  we  must  remark^  that  the  dip  ttt 
Caraccas  b  much  greater  than  could  be  sup- 
'  posed  from  the  situation  of  the  town^  and  that 
,  the  magnetical  phenomena  are  .modified  by  the 
^  proximity  of  certain  rocks*,  which  constitute  8o 
[  tnany  particular  centres^  or  little  systems  of  a^ 
traction* 

^  I  have  seen  fimgnleiits  of  qaarti  ti^yersecl  by  parallel 
bands  of  magnetic  iron,  carried  into  the  valley  of  Caraccas 
by  did  waters  desoending  from  the  GMipano  and  the  Ceno 
de  Avila.  This  banded  magnetic  iron  ore  is  found  also  in 
the  Sierra  Nevada  of  Merida.  Between  the  f wo  peaks  af 
the  Silla  angular  fragments  of  cellolaf  quarts  are  foond^ 
covered  with  red  oxide  of  iron.  They  do  not  act  on  the 
This,  oxide  is  of  a  cinnabar  red  ooloan 
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The  temperature  of  the  atmosphere  yaried 
on  the  summit  of  the  Silla  from  eleven  to  four- 
teen degrees,  according  as  the  weather  was 
calm  or  windy.  Every  one  knows  how  diffi* 
cult  it  is  to  verify  on  the  summit  of  a  moun^ 
tain  the  temperature,  that  must  be  employed 
in  the  barometric  calculation.  The  wind  was 
cast,  which  seems  to  prove,  that  the  breeze,  or 
the  trade^winds,  extends  in  this  latitude  much 
higher  than  fifteen  hundred  toises.  Mr.  Von 
Buch  had  observed,  that,  at  the  Peak  of  Tene- 
riffe,  near  the  northern  limit  of  the  trade-winds, 
there  exists  generally  at  one  thoufond  nine 
hundred  toises  of  elevation  a  contrary  current, 
or  wind  from  the  west.  The  academy  of  sci- 
ences had  engaged  tl^  natural  philosophei*8 
who  accompanied  the  unfortunate  La  Perouse, 
to  employ  little  air  balloons  in  order  to  exa- 
mine the  extent  of  the  trade-winds  under  the 
tropics  at  sea.  Such  experiments  are  very  dif- 
ficult, unless  the  observer  quits  the  surfeice  of 
tfee  Earth.  The  little  balloons  dp  not  in  gene- 
ral reach  the  height  of  the  Silla ;  and  the  light 
clouds,  that  are  sometimes  perceived  at  an  ele* 
vation  of  three  or  four  thousand  toises,  for  in- 
stance, the  fleecy  clouds  *,  remain  almost  fixed, 
or  have  such  a  slow  motion,  that  it  is  impossible 
to  judge  of  it*8  direction. 

*  Whitt  the  French  onU  nrntoiu. 
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During  th?  short  space  of  tiniie  that  the  sky 
was  serene  at  the  zenith,  I  fouiid  the  blue  of 
the  atmosphere  sensibly  d^per   than  on  th^ 
coasts.    It  was  26*5^  of  Sanssure's  cyanometen 
At'Caraccas,  the  same  instrument  generally 
indicated  only  18**  in  ^ne  and  dry  weather.    It 
is  probable^  that,  in  the  months  of  July  and 
August^  the  difference  of  the  .colour  of  the  sky 
on  the  coasts  and  the  summit  of  the  Sillaisi 
Still  more  considerable  ^^^  but  the  meteorologi- 
cal  phenomenon^  with  whkh  Mr*  Bonplaad  and 
myself  were  most  strucH  dming  the  hour  we 
passed  on  the  mountsun,  was  that  of  the  ap- 
parent dryness  of  the  air^  which  seamed  to 
increase  as  the  fog  augmented.    When  I  took 
the  whalebone  hygrometer  out  of  it's  case,  it 
pointed  to  52'  (87"*  Sauss,)*    The  sky  was  clear ; 
yet  streams  of  vapours  with  distinct  outlines 
passed  from  ^e  to  time  in  the  midst  of  us, 
sweeping  the  ground.   Deluc*s  hygrometer  went 
back  to  49''  (85^  Sauss.),    Half  an  hour  later^ 
fi^  thick  cloud  surrounded  us;    we  could  no 
k>nger  perceive  the  objects  that  were  the  near- 
est to  xm,  and  we  saw  with  surprise,  that  the 
instrument  continued  retrogr£|ding  toward  dry-« 
pess  jas  low  as  477'*  (84'  Sauss.),    The  temper 
rature  of  theair  in  the  mean  time  was  from  12'' to 
13\    Though  in  the  whalebone  hygrometer  the 

r 

*  See,  chap,  ii^  vol^  i,  p.  188;  and  chap,  iij,  to1«  ii;  p«  9^ 
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point  of  saturation  in  the  air'is  fldt  at  lOO",  bvt 
at  84-S!°  <99«  Ssam.),  this  effiict  of  a  doiid  oil 
the  in^rume'nt  appeared  to  me  very  exMaor- 
dinary.    The  mist  lasted  long  enow^  for  the 
whaleboine  to  haw  inorewed  it's  length  by  it's 
attraction  of  the  particles  of  water.    Our  clothes' 
were  not  wet.    A  traveller,  accnstomied  to  ob- 
servations <rf  this  Uind,  lately  assured  me,  that 
he  had  renwrked  on  Mpunt  Pitt^e  in  Martijuca 
a  similar  effect  of  clouds  on  the  hair  hygrome- 
ter.   It  is  the  duty  of  the  natural  phaosopher, 
to  relate  all  the  phenomena  thai  Nature  dis- 
plays to  him,  espedafty  when  he  has  neglected 
nothing  to  avoid  error  in  his  observations.    Mr. 
de  Saijwsure,  in  a  violent  shower,  saw  Ms  hy- 
grometer, which  was  not  wetted  by  the  rain, 
keep  np*  (almost  as  at  the  Silla  in  the  cloud)  at, 
84-7°  {40ft"  Deluc) ;  but  it  is  easier  to  concwv^ 
that  the  air  dispersed  between  the  drops  of  rain  isi 
not  completely  saturated,  than  to  explain  how 
vesicular  vapours,  in  immediate  contact  vnXh 
the  hygroscopic  body,  do  not  impart  to  it  greats 
er  humidity.    What,  can  be  the  stfte  of  a  v*-. 
pour,  which  does  not  wet,  and  which  is  visible 
to  the  eye?   We  must,  I  beUeve,  suppose  that 
a  much  drier  air  had  been  mixed  with  that 
where  the  cloud  was  formed ;  and  that  the  vesi- 
cles of  vapour,  thfl  Volume  of  which  is  much- 

♦  Sec  cliap.  iv,  tol.  u,  p.  as. 
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tew'  considerable  than  that  of  the  interposed 
air,  did  not  wet  the  smooth  surface  of  the  slip 
of  whalebone.  The  transparent  air,  which  pre- 
cedes a  cloud,  may  sometimes  be  more  humid 
than  the  current  of  air  which  comes  with  the 
cloud. 

It  *rould  have  been  imprudent  to  remain 

longer  in  this  thick  fog,  on  the  edge  of  a  pre- 

fflpice  of  seven  or  eight  thousand  feet  deep*. 

We  descended  the  eastern  dome  of  the  Silla, 

and  gathered  in  our  descent  a  gramen,  that 

not  only  forms  a  new  and  very  remarkable 

genus,  but  which  to  our  great  astonishment 

we  found  again  some  time  after  on  the  summit 

of  the  volcano  of  Kcbincha,  at  four  hundred 

teagues  distance  from  the  Silla  in  the  south, 

im  hemisphere  f.    The  lichen  floridus,  so  com, 

won   In   the  north  of  Europe,    covered   the 

branches  of  the  befiiria  and  the  gaultheria  odo- 

rata,  descending  eVen  to  the  roots  of  these 

«hrubs.    Examining  the  mosses,  which  cover 

the  rooks  of  gneiss  in  the  valley  between  the 

two  peaks,  I  was  surprised  at  finding  re^l  peb- 

•  Toward  ibpnorib  we,t  the  dop«  appear  more  ,M5cc»«-. 
be.  I  hare  eren  he^  pf  »  path  frequented  by  the  smu^- 
t7'  aTi"'"  ''*''•  toCaravalleda  between  the  two  peak. 
oftheSlD..  From  the  eastern  peak  I  took  the  be«i„g* 
«rf  th,  wortem  pe.k..S,  (M?  40f  W.;  ««1  of  the  hooii. 
Which  I  wa.  told  belonged  to  CaravaUeda.  N.  56«  20'  W 
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bles^  rounded  fragments  of  quartz  *•  It  may 
be  conceived,  that  the  valley  of  Caraccas  was 
once  an  inland  lake,  before  the  Rio  Guayra  had 
found  an  issue  to  the  east  near  Caurimare,  at 
the  foot  of  the  hill  of  Auyamas ;  and  before  the 
existence  of  the  ravin  of  Tvpe  on  the  west,  to- 
ward Catia  and  Cape  Blanco.  But  how  can 
we  imapne,  that  these  waters  could  ascend  as 
high  as  the  Silla,  when  the  mountains  opposite 
this  peak,  those  of  Ocmnare,  were  too  low  to 
prevent  their  gushing  out  into  the  Llanos? 
The  pebbles  could  not  have  been  brought  by  the 
torrents  from  more  elevated  pmnts,  since  there  is 
no  height  that  commands  the  Silla.  Must  we 
admit,  that  they  have  been  raised  up,  like  all 
the  mountains,  which  border  the  coast  ? 

It  was  half  after  four  in  the'  evening  when 
we  finished  our  observations.  Satisfied  with 
the  success  of  our  journey,  we  forgot  that  there 
might  be  danger  in  descending  in  the  dark 
steep  declivities  covered  by  a  smooth  and  slip- 
pery turf.  The  mist  concealed  the  valley  from 
us ;  but  we  distinguished  the  double  hill  bf  La 
Pnerta,  which,  like  all  objects  placed  almost  per- 
pendicillarly  beneath  the  eye,  appeared  extra- 
ordinarily near.  We  relinquished  our  design 
of  passing  the  night  between  the  two  summits 

*  Fragments  of  brown  copper  ore  were  found  iqh^ed 
wiih  these  pebbles  at  n  deviation  pf  1170  toiler. 


of  the  SiUa^  and  having  again  found  tiie  path 
we  had  cut  through  the  thick  wood  of  helico- 
mas,  we  arrived  at  the  Pejual^  the  jregion  of 
odonferoua  and  resinous  plants.  The  beauty  of 
the  be&rias,  and  their  branches  covered  witili 
large  purple  flowers,  again  attracted  all  our 
attention.  When  in  these  climates  we  gather 
plants  to  form  our  herbals,  we  become  difficult 
in  our  choice  in  proportion  to  the  luxury  of 
v^^tation.  We  cast  away  the  branches  we 
have  .first  cut^  because  they  appear  less  beautifiil 
than  those  we  could  not  reach.  Overloaded 
with  plants  in  quitting  the  wood,  we  still  regret 
not  having  made  a  more  ample  harvest;  Wet 
tarried  so  long  in  the  Pejual,  that  night  sur- 
prised us  as  we  entered  the  savannah,  at  more: 
than  nine  hundred  toises.of  elevation. 

As  twilight  scarcely  exists  between  the  tro- 
pics, we  pa^  suddenly  fiiom  bright  daylight  to 
darkness.  The  moon  Was  on  the  horizon ;  but 
her  disk  was  veiled  from  time  to  time  by  thick 
clouds,  hurried-  on  by  a  cold  and  impetuous 
wind.  The  steep  decfivities,  covered  with  ydU 
low  and  dry  herb6,  now  appeared  in  shade ;  and 
now,  suddenly  illumined,  seemed  like  preci- 
pices, the  depth  of  which  the  eye  sought  to 
measure.  We  proceeded  in  a  long  line,  and 
endeavoured  to  assist  ourselves  by  our  hands^ 
that  we  might  not  roll  down  by  fBilIing.  The 
guides,  who  carried  our  instruments^  abandoned 
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US  succeaBivelyy    to  sleep  in  the   mcmntaiiu 
Among  those  who  remained  I  admired  the  ad- 
dress of  a  Congo  Blacky  who,  bearing  on  hia 
head  a  large  dipping  needle,  held  it  constantly 
steady,  notwithstanding  the  extreme  declivity  of 
the  rocks.    The  fog  had  disappeared  by  degrees 
in  the  bottom  of  Uie  valley ;  and  the  scattered 
lights  we  perceired  below  ns  caused  a  double 
illusion.    The  steeps  a^eiored  still  more  dange- 
rous than  they  really  were;  and,  during  six 
hours  of  oontinual  descent,  we  thought  our- 
selves equally  near  the  farms  at  the  foot  of  the 
Silla*    We  beard  very  distinctly  the  voices  of 
men^  and  the  shrill  notes  of  the  guitars.  Sound  is 
generally  so  well  propagated  from  below  upward^ 
that  in  a  balloon  at  three  thousand  toises  of  ele- 
vation the  barking  of  dogs  is  sometimes  heard  K 
We  did  not  arrive  till  ten  at  night  at  the 
bottom  of  the  valley,  overcome  with  fsttigue  and 
thirst.    We  had  walkad  for  fifteen  hours,  nearly 
without  stoi^ing;   the  soles  of  our  feet  were 
made  sore  by  the  asperities  of  a  rocky  soil,  and 
the  hard  and  dry  stalks  of  the  grapes.    We  had 
been  obliged  to  pull  off  our  boots,  the  sole^ 
having   become  too  slippery.     On    declivities 
destitute  of  shrubs,  or  ligneous  herbs,  which 
may  be  grasped  by.  the  hand,  the  danger  of  the 
descent  is  diminished  by  walking  barefoot.    In 

*  Mr.  OayLuMac  in  his  ascent  on  tbe  15th  of  September 
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mtler  to  shorten  the  way^  our  guides  led  uft 
from  the  Puerta  de  la  Silla  to  the  farm  of  Gal- 
legos  by  a  path,  which  conducted  us  to  a  reser- 
voir of  water,  el  tanque.  They  missed  their 
way,  however ;  and  this  last  descent,  the  steep- 
est of  ail,  brought  us  near  the  ravin  of  Cha- 
caito.  The  noise  of  the  cascades  gave  this 
nocturnal  scene  a  grand  and,wild  character. 

We  passed  the  night  at  the  foot  of  the  Silla. 
Our  friends  at  Garaccas  were  able  to  distinguish 
us  with  glasses  on  the  summit  of  the  eastern 
peak.  They  felt  an  interest  in  the  history  of  our 
fittigues,  but  they  were  little  satisfied  with  the 
result  of  a  measurement,  which  did  not  give  the 
Silla  even  the  elevation  of  the  highest  summit  of 
the  Pyrennees  *.  How  can  we  blame  tihat  na- 
tional feeling,  which  attaches  itself  to  monu- 
ments of  nature,  in  a  spot  where  the  monu- 
ments of  art  are  nothing  ?  How  can  we  wonder, 
that  the  inhabitants  of  Quito  and  Rio  Banaba, 
proud  for  ages  of  the  height  of  Chimborazo,  mis- 
trust those  measurements,  that  elevate  the 
mountains  of  Himalaya  in  India  above  all  the 
colossal  Cordilleras  ? 

During  the  journey  to  the  SiUa,  which  I  have 
just  described,  and  in  all  our  excursions  in  the 
valley  of  Caraccas,  we  were  very  attentive  to 

*  It  was  formerly  believed,  that  the  height  of  the  Silla  of 
Caraccas  scarcely  differed  from  that  <rf  the  peak  ofTenerifle. 
Laet.  America  Desert,  ie33,  p.  682. 
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the  lodes  and  indicatioiis  of  ores,  which  we 
found  in  the  mountains  of  gneiss.    No  regular 
trials  having  been  made,  we  could  only  examinis 
the  fissures,  the  ravins,  and  the  faUings  dow9 
of  the  earth  occasioned  by  the  torrents  in  the 
rainy  season.   The  rock  of  gneiss,  passing  some" ' 
timfes  *  into  a  granite  of  new  formation,  some- 
times mica-slate,   belongs  in  Germany  to  th^ 
most  metalliferous  rocks ;  but  in  the  New  Con- 
tinent, the  gneiss  has  not  hitherto  been  'wr 
marked  as  very  rich  in  ores  worth   working* 
The  most  celebrated  mines  of  Mexico  and  Peru 
are  found  in  the  primitive  and  transition  schistus, 
in  the  trap  porphyries,  the  grauwakke,  and  the 
alpine  limestone-)*'.      In  several  spots  of  the 
valley  of  Caraccas,  the  gneiss  contains  a  small  . 
■quantity  of  gold,  disseminated  in  small  veins  oi 
quartz,  sulphuretted  silver,  azure  copper  ore, 
and  galena ;  but  it  remsuns  doubtful,  whether 
these  different  metalliferous  substances  are  not 
too  poor,  to  merit  any  attempt  at  working  them. 
Attempts  indeed  were  made  at  the  conquest  of 
the  province,  toward  the  middle  of  the  sixteent)| 
century. 

-  From  the  promontory  of  Paina  to  beyond  Cape 
Vela,  navigators  had  found  ornaments  of  gold, 
and  gold  dust,  among  the  inhabitant's  of  tiie 
coast.    They  penetrated  into  the  interior  of  the 

*  Especially  at  great  elerations. 
t  Now,  Eip,  Yol.  ii,  p.  494.    , 
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Vountry^  to  discover  whence  tlie  preciotiff  inefal 
came ;  and  though  the  information  obtained  in 
the  province  of  Coro,  and  the  markets  of  Cnri- 
ana  and  Cauchieto*^  h€ul  clearly  shown,  that  real 
mineral  wealth  was  to  be  found  only  to  the  west 
and  south-west  of  Coro,  that  is  to  say,  in^  the 
mountains  which  lie  near  those  of  New  Gre- 
nada,  the  whole  province  of  Caraceas  was  not 
the  less  eagerly  explored.  A  governor  recently 
arrifed  on  that  coast  could  recommend  himself 
to  his  court  only  by  boasting  of  the  mines  of  his 
province !  and  in  order  to  take  from  cupidity 
what  was  most  ignoble  and  repulsive,  the  thirst 
of  gold  was  justified  by  the  manner,  in  which  it 
was  pretended  that  riches  acquired  by  fraud  and 
violence  were  employed.  "  Gold,"  says  Christo- 
pher Columbus^   in  his  last  letter  -f-  to  King 

*  Petr.  Murtyr,  Ocean.  Dee.  i,  Ub.  viii,  p.  90,  91.  Gryw 
mas*  p.  8S,  ac  Fray  Pedro  Simon^  Not.  u,  cap.  i,  N^  3, 
p.  6&  Henera,  Dec  i,  lib.  ir,  cap.  y  (voL  i,  p.  106}«  The 
Spaniards  fouad  in  1500  in  the  country  ofCariana  (now 
Coro)  little  birds,  frogs,  and  other  ornaments  of  gold.  Those 
who  had  cast  these  figures  Uved  at  Caucbieto,  a  place  nearer 
the  Rio  la  Hacha.  I  have  seen  ornaments  resembting  those 
described  by  Peter  Martyr  of  Angfaiera,  whch  indicate  tole- 
ittUy  skilful  goldsmiths,  among  the  works  of  the  ancient  in- 
bdutants  of  Cnndinamarca.  The  same  industry  appears  to 
bare  prevailed  on  the  coasts,  and  farther  to  the  south,  in  the 
mountains  of  New  Grenada. 

t  Leiitra  rarmima  data  ndk  Indie  netta  Ma  di  Jamaica  a 
7  JuHo  del  1603.  (Bassano,  1810,  p.  29^--31.)    "Lo  oro  • 
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Ferdinaml^  ^^  gold  is  a  tinDg*  ad  nmch  tlie  more 
Beccissary  to  your  mi^etty;  because,'  in  order  to 
fblfil  the  ftBcieat  prediclioii,  Jerusalem  is  to  be 
rebmlt  by  1  prince  of  the  Spanish  monarchy. 
Gold  ia  the  most  eroeUent  of  n^als.    What 
becomes  of  those  precious  cftones,  which  lure 
sought  for  at  the  extremities  of  the  globe  ?  They 
are  sold^  and  are  finally  converted  into  gold. 
With  g(M  we  not  only  do  whatever  we  please  in 
this  world,  but  we  can  even  employ  it  to  snatch 
Souls  from  Purgatory,  and  to  people  Paradise." 
These  words,  of  such  simple  candour,  bear  the 
stamp  of  the  age  in  which  C!olumbus  lived ;  but 
we  are  surprised  to  see  the  most  pompous  eulo- 
gium  of  Aches  written  by  a  man,  whose  whole 
life  was  marked  by  the  most  noble  disinterest* 
edness. 

•  The  conquest  of  the  province  of  Vene2ueU 
having  b^un  at  ifs  western  extremity,  th6 
ndghbouring  mountains  of  Coro;  Tocuyo,  and 
Barquisimeto^  first  attracted  the  att.ention  of  the 
danqm^adares.  These  mountains  join  the  €or^ 
itiUeras  of  New  Grenada  (those  of  Santa  Fe, 
ifomplona,  La  Grita,  and  Merida)  to  the  littoral 
chain  of  Caoaccas.  It  is  a  land  so  much  thi 
more  interesting  to  the  geognost,  as  no  map 
has  yet  made  kikown  the  mounteUnous  ramifiea'* 

■letallo  aopn  gli  altri  ^xceUentistimo,  e  dell'  oro  li  fimno 
U  tesori  e  cfai  lo  tiene  &  d  Dpefi'  quittrta  vade  ad  riMfldo,  • 
inalmente  aggionge  a  mandare  U  aaime  al'Paffsdiio.'' 
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tioDS^  -which  the  paramos  of  Niquititoand  La^T 
Bosas,  the  last  of  those  the  height  of  y^ch 
reaches  sixteen  hundred  toisesL,  send  out  toward 
the  north-east.  Between  Tocuyo^  Araure,  andv 
BarqUisimeto^  rises  the  group  of  the  Altar-moun-^ 
tains^  connected  toward  the  south^^east  with  thcf 
paramo  of  Las  Bx)sas.  A  branch  of  the  Altar 
stretches  to  the  north-^east  by  San  Felipe  el 
Fuerte^  joining  the  granitic  mountains  of  the 
coast  near  Porto  Cabello«  The  .other  branch 
is  directed  to  the  east  toward  Nirgua  and 
Tlnaco^  and  joins  the  chain  of  the  interior^  that 
of  Yusma,  \^Ua  de  Cura>  and  Sabana  de  Ocu:i 
mare. 

The  whole  land  we  have  been  describing 
separates  the  waters  which  flow  to  the  Oroonoko 
from  those  which  run  into  the  immense  lake  of 
Maracayfoo^  and  the  Caribbean  Sea.  It  pre- 
sents, rather  temperate  than  hot  climates;  and 
it  is  looked  upon  in  the  country,  notwithstand- 
ing the  disttoce  of  more  than  a  hundred  leagues, 
as  a  prolongation  of  the  metalliferous  soil  of 
Pamplona.  It  was  in  the  group  of  the  western 
mountains  of  Venezuela,  that  the  Spaniards,  in 
the  year  1561,  wrought  the  gold  mine  of  Bu« 
ria  *,  which  was  the  cause  of  the  foundation  of 
the  town  of  Barquisimeto  -f  •  But  these  works, 
ike  many  other  mines  successively  opened,  were 

*  Real  de  Mum  deSmFtHfedeBmria. 
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toon  abandoned.  Here^  as  in  all  tke  moati' 
tains  of  Venezuela,  the  ore  has  been  found 
to  be  very  variable  in  it's  produce.  The  lodes 
•are  very  often  divided,  or  cease  ;  and  the  m&^ 
tals  appear  only  in  kidney-ores>  and  present 
the  most  delusive  appearances.  It  is  how- 
ever only  in  this  group  of  mountains  of  San 
Felipe  and  Barquisimeto,  that  the  working  of 
mines  has  been  continued  till  ouf  days.  Those 
of  Aroa,  near  San  Felipe  el  Fuerte,  situate  in 
the  centre  of  a  very  feverish  country,  are  the 
only  mines  which  are  wrought  in  the  whole 
Capitania-General  of  Caraccas.  They  yield 
a  small  quantity  of  copper,  and  we  shall  speak 
of  them  after  we  have  surveyed  the  fine  valleys 
of  Aragua^  and  the  banks  of  the  lake  of  Valen- 
cia. 

Next  to  the  works  at  Buria^  near  Barquisi^ 
meto,  those  of  the  valley  of  Caraccas,  and  of 
the  mountains  near  the  capital,  are  the  most 
ancient.  Francisco  Faxardo  and  his  wife  Isa- 
bella, of  the  nation  of  the  Guaiqueries,  both 
founders  of  the  town  of  Collado  *,  oft^n  visited 
the  table-land,  where  the  capital  of  Venezuela 
is  now  situate.  They  had  given  this  table-land 
the  name  of  f^alle  de  San  Francisco  ;  and 
having  seen  some  bits  of  gold  in  the  hands  of 
the  natives,  Faxardo  sutceeded,   in  the  yeax 

,  ♦  Cararalleda. 
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ISSOi,  in  Ascorerifng"  the  mines  of  Los  Teques  *, 
to  the  so«rth-we6t  of  CaFaceas*,  near  the  group 
ef  the  mountaM  of  Coeuiza,  which  separate  the 
vaUeys  of  Caraccas  and  Aragna.  It  )s  thonght^ 
that  in  the  first  of  these  valleys^  near  Banrta 
(to  the  south  of  the  village  of  VaHe),  the  natfrcs 
had  made  some  excavations  in*  veins  of  aiiri^ 
ferou»  quartz ;  and  tha^t,  when  the  Spatnante 
first  settled  there,  and  fcuncted  the  town  of 
Caraecas,  they  fiSed  the  shafts  which  had  been 
dry,  wilhr  water.  It  is  now  imposi^le  to  verify 
.  this  fttct ;  but  1^  k  certain^  that,  long  before  ilhe 
Conquest,  grains  of  gold  were  a  medium  of 
exchange,  I  db  not  say  generally,  but  among 
eertain  nations  of  the  New  Continent  f-  They 
gave  gold  te  purchase  pearls ;  and  it  does  not^ 
appear  extraordinary,  that,  after  having  for  a 
long  time  picked  np  grains  of  gold  in  the  rivu- 
fets,  nations  enjoying  fixed  habitations,  and  de- 


*  Thirteen  years  later,  in  1573,  Gabriel  de  AvUa,  one  of 
t!he  alcades  of  the  new  town  of  Caraccas,  began  anew  the 
'Working  of  these-  mines,  which  were  from  that  time  called 
the  Real  de  Minas  de  Nuestra  Sevora.  Perhaps  this  same 
Avilai  on  account  of  a  few  farms  whioh  he  possessed  in  th« 
moantains  adjacent  to  La  Guayra  and  Caraocas,  hae  oeca* 
sioned  the  Cumbre  to  receive  the  name  of  Mmtanti  de  AoUok 
This  name  has  subsequently  been  applied  erroneonsly  to  thb 
SiJla^  and  to  all  the  chain  which  extends  toward  Cape  Code^ 
ra.     Oviedo,  p.  298  and  324. 

t  Petrus  Martyr,  p.  91. 
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voted  to  ft^lcdltmra^  sfaonid  baVe  tried  to  foP 
Ic^  the  atiriferatis  reins,  in  the  superior  sur^ 
jfaee  of  the  8oil.  The  mhies  of  Los  Teques  coald 
nol  be  ^oeabty  \^ou^ht^  till  the  defeat  of 
the  Caciqtfe,  Ouaydasrpnro,  a  celebraked  chief 
of  the  Teques^  who  so  li»^  oontested  with  the 
Stmiriafds  the  possesi^an  of  tlie'  province  of  Y^ 
ileKuela^ 

We  have  yet  to  mention  li  third  point ^  td 
i^hieh  the  attentkm  of  the  Conquistadores  warf 
mlled  by  iodicarionfi  of  mines^  so  earty  as  tfaa 
«fdof  the  16lh  centnry.  In  Mlbwmg  the  ta*^ 
fey  of  Caraccas  to  the  eMt  beyond  Canriniarei 
'  in  the  totA  to  Caucagua,  we  reaeh  a  moualaaoM 
ons  and  #oody  country,  where  a  great  quantity 
it  ehareoal  i^  no^  made,  and  which  anciently 
h&te  the  name  of  the  Pro^nce  of  Lo^  Moriches. 
In  these  eastern  motnrtainis  of  VeneMela,  the 
gfteiss  passes  hMo  a  taleous  state.  It  contaiM^ 
as  M  Sabrbour^,  lodes  of  anriferonis  qaarta. 
The  labours  very  anciently  begun  hi  thosd 
mhies  have  often  been  abandoned  alid  resumedr 

'the  ttatftt^  of  Caraoeas  remained  forgoH^a 
Ailing  more  than  a  Imndred  yenrs.  Bnl  in  tte 
fimes  nearest  our  own,  toward  the  end  of  the 
Ittst  centnry,  an  intendant  of  Veneapaela^  Bmi 
Jose  Avalo,  again  gave  into  the  illusions,  whfolr 
had  flatlei^ed  the  cupidficy  of  tlie  CbnqtpMAdo- 
res.  He  fancied,  that  all  the  mountains  near 
the  capital  Mnfaiiied  greeft  mctatto.  fiche§#  A 
2m  2 
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young  viceroy  of  New  Spain,  Count  GalveiP/ 
visiting  at  this  period  the  coast  of  Terra  Firma» 
to  examine  it's  fortifications,  and  state  of  de- 
fence, was  requested  by  the  intendant,  to  send 
him  some  Mexican  miners.     The  choice  waa 
not  fortunate ;  they  who  were  employed  could 
not  distinguish  a  single  rock ;  every  thing,  even 
mica,  appeared  to  them  gold  and  silver.    The 
two  chiefs  *  of  these  Mexican  miners  were  al- 
lowed fifteen  thousand  fbancs  a  year ;  and  i% 
waJ5  not  their  interest,  to  discourage  a  govern- 
ment, which  was  afraid  of  no  expense,  thai 
was  intended  to  promote  the  working  of  the 
mines.    Their  operations  w«e  directed  toward 
the  ravin  of  Tipe,  and  the  ancient  mines  of 
Baruta  to  the  south  of  Caraccas,  where  the 
Indians  gathered  even  in  my  time  a  little  stream 
gold.    The  zfeal  of  the  administration  soon  di- 
minished ;  and  after  having  incurred  many  use* 
less  expenses,  the  enterprise  of  the  mines  of 
Caraccas  was  totally  abandoned.  A  small  quan- 
tity of  auriferous  pyrites,  sulphuretted  silver, 
and  a  little  native  gold,  had  been  foimd ;  but 
these  wei-e  only  feeble  indications,  and  in  a 
country  where  labour  is  extremely  dear,  there 
was  no  inducement  to  pursue  works  So  little 
productive. 
Wfe  visited  the  ravin  of  Tipe,  situate  in  that 

*  Pedro  M^dana  and  Antonio  Hemriijpios. 
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part  of  the  vAlley,  which  opens  toward  Cape 
Blanco.  In  going  from  Caraccas,  we  pass  near 
I4ie  great  barracks  of  San  Cai^los  over  a  barren 
and  rocky  soil.  Scarcely  a  few  plants  of  argie- 
mone  mexicana  are  to  be  found.  The  gndss 
appears  every. where  above  ground!  We  might 
have  fancied  ourselves  on  the  table-land  of  Frei- 
berg. We  crossed  first  the  little  rivulet  of  Agua 
Saludy  a  limpid  water,  which  has  no  mineral 
taste,  and  then  the  Rio  Caragua^a*.  The  road 
is  commanded  on  the  right  by  the  Cerro  de 
Avila  and  the  Cumbre  ;  and  on  the  left,  by  the 
mountains  of  Aguas  Negras.  This-  defile  M 
•very  interesting  in  a  geological  point  of  view ; 
at  this  spot  the  valley  of  Caraccas  communir 
cates  by  the  .  vallies  of  Tacagua  and  of  Tipe 
with  the  coast  near  Catia.  A  ridge  of  rock, 
the  summit  of  which  is  forty  toises  above  the 
bottom  of  the  valley  of  Caracc^,  and.soaore 
than  three  hundred  toises  above  the  valley  of 
Tacagua,  divides  the  waters  which  flow  into 
the  Rio  Guayra  and  toward  Cape  Blanco. 
On  this  point  of  division^  at  tlie  entrance,  of 
the  branch,  the  view  is  highly  pleasing.  The 
climate  changes  as  we  descend  toward  the 
west.  In  the  valley  of  Tacagua  we  found 
come  new  habitations,  amucas  of  maize  and 
.plantains.    A  very  extensive  plantation  of  ^u- 

♦  GDcifls,  hor.  12,  dip  70^  west 
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B^  or  cactus^  stamps  a  peculiar  character  on 
this  barren  country.  Tba  cactwes  reai^h  Uie 
height  of  fifteen  feet^  and  grow  in'the  form  of 
candelabras,  tike  the  eupborbiumi  of  Mmiu 
They  are  cultivatedinorderto  sell  their  refresbiiiff 
fruits  in  the  market  of  Caraccas.  The  variety 
destitute  of  thorns  is  called^  whim£uicaUy  enough^ 
in  the  colonies,  tuna  de  Espanu^  We  measured 
at  the  same  place  magueys,  or  agaves,  the  long 
Btem  of  which,  loaded  with  flowei*s,  was  fortyw 
four  jfeet  high.  However  oommon  thiii  plant 
is  become  in  the  south  of  Europe,  a  person  bcnn 
in  a  northern  climate  is  never  wearied  of  ad^ 
miring  the  luxury  of  vegetation,  the  rapid  d^ 
velopement  of  a  liliaceous  plant,  which  con*- 
tains  at  onoe  a  sweet  juice,  and  astringent  and 
cavstie  liquids,  employed  in  the  cure  of  wounds 
to  consume  |iroud  flesh* 

We  found  several  veins  of  quarte  in  the 
valley  of  Tipe  appearing  above  the  soil,  lliey 
contained  pyrites,  carbonated  iron  ore,  traces 
of  sulphuretted  silver  (ghuserz),  and  gray  cop- 
per ore,  or  fhhlerz.  The  works  which  had 
been  undertaken,  either  to  extract  the  ore,  or 
to  explore  the  nature  of  it's  bed,  appeared  to 
be  very  superficial.  The  earth  falling  in  had 
filled  up  those  excavations,  and  wa  could  not 
judge  oi^rselves  of  the  richness  of  the  l^de. 
Notwithstanding  the  expense  incurred  under 
$he  intendancy  of  Don  Jose  Avalo^  the  great 
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question,  whether  the  province  of  Venezuela 
contains  mines  rich  enough  to  be  wrought,  is 
yet  problematical.  Though  in  countries  where 
hands  are  wanting,  the  culture  of  the  soil 
demands  unquestionably  the  first  care  of  go- 
vernment, yet  the  example  of  New  Spain,  is 
sufficient  to  prove,  that  the  working  of  metals 
is  not  always  unfavourable  to  the  progress  of 
agriculture.  The  best  cultivated  Mexican  fields, 
those  which  recall  to  the  memory  of  the  tra- 
veller the  most  beautiful  parts  of  France  and 
the  south  of  Germany,  extend  from  Silao  tow- 
ard the  Villa  of  Leon  :  they  are  in  the  neigh- 
bourhood of  the. mines  of  Guanaxuato,  which 
alone  furnish  a  sixth  part  of  all  the  silver  of  the 
New  World 
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NOTES  TO  THE  FOURTH  BOOK- 


NOTE   A. 

The  ond  of  the  eclipse  of  the  Sud,  on  the  28th  of  October, 
1799  (Chapter  X,  p.  312  of  thia  volume),  presented  me  with 
»  very  remarkable  phenomenon,  which  I  shall  describe,  as  I 
find  it  noted  in  my  Astrooomical  JoumaL  **  Looking 
through  Dollond's  large  achromatic  jtelescope  very  steadfa&tly 
(at  4^68^  by  the  chrooometer)  at  the  darkened  part  of  the 
Sun's  disk,  I  saw  three  or  four  luminous  dots,  appear  and 
disappear  successively.  They  were  like  stars  of  the  fifth 
magnitude.  I  thought  for  some  moments,  that  this  pheno- 
menon was  owing  to  the  explosion  of  volcanoes  in  the  moon, 
the  existence  of  which  is  admitted  by  Herschell,  but  which 
Don  Antonio  Ulloa  considers  as  holes,  that  pass  through  the 
planet  What  was  ray  astonishment,  when,  toward  the  end 
of  the  eclipse,  at  5"  37'  by  the  chronometer,  I  perceived  two 
similar  luminous  dots  beyond  the  disk,  at  an  arc  of  twelve  or 
fifteen  minutes  distance  from  the  limb  which  had  not  been 
eclipsed  !  The  eclipse  ended  at  6^48^37'^  by  the  chronom- 
eter. These  two  luminous  dota  appeared  only  once.  Their 
light  was  of  the  intensity  of  a  star  of  the  third  magnitude^ 
I  could  not  explain  to  myself  this  appearance.  My  eye  was 
not  at  all  fatigued.'' 

Louvflle  relates  (Mem.  de  FJcad.,  1715,  p.  96)  having  seen 
at  London,  during  the  total  eclipse  of  the  Sun  on  the  3d  of 
May  1716,  '' fulminations,  or  instantaneous  vibrations  of 
luminous  rays.  They  appeared,  daring  the  total  darkness, 
on  the  surface  of  the  moon,  so  that  I  thought  I  saw  trains  of 
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gunpowder  fired.  C3oii8idenog  that  the  moon  has  a  great 
many  moontains,  it  is  not  astonishing  that  it  should  be  sub- 
ject to  very  frequent  storms."  In  what  I  observed  thera 
was  no  fulguration,  or  appearance  of  trains  of  luminous  mat- 
ter. They  were  spots  of  a  steady  light,  which  disappeared 
after  having  i^one  s(x  or  eight  seconds.  Hiey  were  not 
veddishy  like  those  UUoa  believed  to  be  the  effect  of  an  ex- 
cavation in  the  moon.  (PML  Trans.,  1779,  p.  116.  Mim. 
dc  Beriin,  1788,  p.  204.)  To  what  cause  must  we  refer  these 
luminous  appearances,  observed  at  different  times  on  the 
lunar  disk,  during  an  eeltpse  of  the  Sun  ?  Jhe  spots  diat  I 
remarked  beyond  the  solar  disk  could  not  be  owing  to  the 
same  optical  illusion,  that  has  made  some  observers  believe 
they  saw  a  satellite  of  Venus,  in  which  m  few  even  imagmed 
they  perceived  phma. 


VOTE   B. 


I  shall  here  insert  the  satisfactory  and  ingenious  explamu 
fioo,  that  Mr.  Arago  has  given  of  the  phenomenon  of  iwLnk* 
ling,  and  which  has  not  yet  been  made  public.  The  follow- 
ing is  the  note,  that  this  learned  philosopher  had  the  kind- 
ness to  write  for  me, '  * 

"The  natural  philosophers  and  astronomers,  who  hare 
tamed  their  attention  to  the  twinkling  of  the  stars,  have  almost 
all  neglected  the  most  remarkable  circumstance,  perhaps^  of 
the  pheuotnenoo.  I  mean  the  audden  and  frequent  changes 
of  colour,  by  which  it  is  constantly  accoHapanied.  The  pro- 
gress, which  the  physical  theory  of  light  has  made  witiiin 
these  few  years,  will  enable  us,  I  believe,  to  connect  the 
explanation  of  this  curious  fact  with  the  law  of  inUrfertnct^ 
discovered  by  Dr«  Young, 

"  According  to  the  experiments  of  this  iUustrioos  j^liiloso- 


'plHdr»  tw^  ftjB  of  bomoceiieoiii  light,  amvwg  Ufim  i 
potDl  of  «fmca  bj  two  ways  Uttitf  diSereiit,  ad4  or  mHilnUipi 
them&elTes,  aocording  as  the  difTerence  of  the  two  ways  haa 
this,  or  that  value.  The  differences,  which  accord  with  the 
Aeutralization  of  rays  of  difierent  tints  are  so  sensibly  an* 
equal,  that  the  result  of  the  hUerferencCf  or  mixture  of  two 
fDkUe  pencils  of  light,  should  always  be  accompanied  by  a 
naoifest  ooloralioD.  Esperionee  has  moreofier  ahpwa  ua 
^e  A$m$k»  ie  CkmieHiie  Pi^riifac*  ton.  i,  p,  l€il)»  that»  jsi 
seeking  the  plaoe  vkere  two  poaeils  ans  otpaUe  0f  iniar 
enebg  each  oAer,  it  is  not  aalBoitst  to  caoaidcr  siereljr  th» 
differeaee  of  the  ways  they  haiFo  Iravaiaads  bat  it  ia  naon^ 
aary  also  to  attend  to  the  oaequal  raCraolife  powers  of  tiia 
■ndioMs  they  have  trararsod.  This  adtaitted,  it  i»  mmf 
to  deaMnstrale,  that  tiie  rays  emitted  from  the  sanw  place, 
coikcted  in  the  foeos  of  a  smaU  lens,  ▼ihrate  in  eoneort,  or 
anile  together,  if  they  hare  all  Iraretsed  medinms  of  the  aane 
density,  or  equal  refractive  power;  aad  the  saaw  modo  of 
reasoning  shows,  that,  on  the  eoutrwy,  aa  meqaal  refiraativa 
power  anst,  aooonding  as  wa  anppase  it  mora  or  less  eaosi«> 
derdble.  ooeasion,  in  the  same  Ibeua,  the  aaatrsliaation  of 
seoie  class  or  odier  ei  oolonrod  rs^.  If  wo  apply  these 
considerations  to  the  twinkling  of  stan,  we  shall  find  liiat,  if 
all  the  rays  of  light,  which  arrive  at  the  diflerent  parts  of  the 
pupil,  constantly  trfiversc  atmospheric  strata  of  equal  den- 
sity, the  image  of  the  star  will  always  be  equally  intense, 
and  of  the  same  colour;  while  in  the  contrary  supposition, 
it's  colour  and  brilliancy  may  vary 'every  instant.  The 
chances  of  twinkling  will  be  much  less  numerous  for  a  star  at 
the  zenith,  under  the  same  circumstapces,  than  for  one  but 
little  above  the  horizon.  In  our  climatea  they  will  be  less 
than  under  the  tropics,  where  beat  is  more  uniformly  distri« 
buted  in  the  strata  of  the  atmosphere.  The  variations  of 
intensity  will  be  more  easily  perceived  in  ^ars  of  the  first 
piagnitnde,  where  they  will  be  attended  with-  a  change  of 
fiK^our  more  striking  than  in  small  stars;  and  in  white  stars, 
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tfaan  in  those  wfaioh  tre  natnra]lj  colonred.     All  these  cir* 
comstances^  if  I  be  not  mistaken,  agree  with  observatioB.'* 


NOTE    C. 

In  following  the  method  I  have  indicated  (Chap.  X,  p« 
328  of  the  present  voknoe)  for  estimating  the  intensity  of 
4he  light  of  the  stars,  there  is  no  reason  to  fear,  that  a 
change  of  inelination  in  the  mirrors  should  have  any  sensible 
influence  on  the  quantity  of  light  reflected.  This  influence  is, 
without  doubt,  considerable,  when  light  is  reflected  by  a 
transparent  glass;  but  it  is  almost  nuli»  when  the  rays  are 
reflected  by  a  glass  silvered  on  the  back,  llenoe  it  follows, 
that,  in  order  to  compare  two  stars,  and  eqnalixe  their  lig^t, 
we  can  bring  into  the  field  of  the  telescope  such  as  are  at 
rery  considerable  angular  ilistances.  The  following  are  the 
results  of  my  investigations,  placing  on  the  astrometer  st^rs 
of  the  first  magnitude,  between  80*  and  100^ ;  those  of  the 
■econd  magnitude,  between  60^  and  80"* ;  those  of  the  third, 
between  4.V  and  exjP;  those  of  the  fourth,  between  90""  woA 
45* ;  aud  those  of  the  fifth,  between  20''  and  30^ 
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•  FavcnuB  -  -  -  -  78* 
$  Groia  -  ...  75 
(B  Canis  majoria  -  -  7d 
«  Leporis  .  .  -  -  71 
«  Ramphasti  •  -  -  70 
fi  Leporis  -    -    •    -  70 

a  Colnmbse      ...  ^1 
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n  Canumiyoria    -    -  06 

a  PhoeDiciA     ...  66 

7  Gniitf      •    -    -    .  58 

{  CaDirmiUorM    -    -  51    Z« 

•  in  tba  Indian  -  -  50 
C  Caiila  nai^^ria   •    -  47' 

It  is  more  dificnit  to  detoittioe  vholfaer  •  in  the  Indian; 
linve  half  the  light  of  Sirios*  than  to  reeogniae  whether  «  in. 
the  Crane  be  nearer  the  brilliancy  of  Sirias  than  that  of 
•  in  the  Indian.  Comparing  Betelgueuse  and  •  in  the  Pea« 
eoek  to  « in  the  Crane,  we  find,  that  Betelgiiease  most  be 
placed  between  «  of  the  Crane  and  Sirius,  and  »  of  Ae  Pea* 
cock  between  •  in  the  Crane,  and  ^  in  the  Indian.  Th» 
narrower  the  limits^  the  more  easy  it  is  to  avoid  mistakes;- 
especially  if  we  try  to  arrive  at  the  same  namerical  resalt  by 
two  different  ways.  For  example^  »  in  ike  Crane  and  Pro- 
cyen  may  be  eompared  either  directly;  or  by  equalizing 
with  a  reflecting  instr'nment  the  light  of  Procyon  and  Ca- 
nopos,  and  of  Canopos  and  of  »  in  the  Crane ;  or  lastly,  by 
comparing  a  in  the  Crane  and  Procyon  through  the  inter- 
medinm  of  Aigel  and  Sirius.  Herscbell  classes  the  stars  of 
the  Great  Dog  in  the  following  order,  a,  •,  /3,  >,  «.  In  the 
Crane  there  is  at  present  much  less  difference  betwe^  »  and 
$  than  between  fi  and  y.  Respecting  the  relative  intensity 
of  the  light  of  Sirhis  and  Canopus,  the  opinions  of  astrono- 
mers  who  have  visited  the  equinoxial  zone  have  been  singu- 
larfy  divided.    I  beiieTc  I  have  determined  by  a  great  man][ 
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combinations,  that  iMrias  is  stt  much  MgM^  than  Canopiiar^ 
as  »  Centanri  is  brighter  than  Adhernat.  I  tlope  to  be  able 
to  pursoe  these  inTrntigatioim. 


NOTE 


t). 


The  following  is^  «i  extract  d' As  AMnrMi^ns  on  the  mi^ 
rage,  made  in  179^  and  1800,  during  Wf  slay  at  Cumana:, 
as  I  nated  them  ia  mj  Astronomical  Javraal*  I  coald  not 
at  that  time  h&  aNfiainted  viAf  th«  i^mrf  df  Mr.  M<mge, 
and  the  exp^rimenfCs  of  Messrs^  Braadksy  WoUastoo,  and 
Tralles.  Those  of  4ie  celebraAeA  Eaglitk  pbilosopber  were 
made  at  the  same  period  as  mine*  Mr*  Vinee  contented 
IteseirwiA  I^Hownig  wid^  hlitalesoope  As  ptaeMmemiof 
9»^enmm,  withoopt  <i^cniwaiiiig  the  magakade  of  <he  iniag^ 
soMl  Hie*  diepfessio»  e^  the  bflvteoii'  of  Ihe  sea*  These  detaa^ 
mmatioM  wereaiiio  wwrtiBg  ib  tkereseaitehesof  Mr.  Boeaais 
aft  Bambwg  CfrwskOm  duo  ofiiki  argmnaUi);  and  of  Iba 
Abbi  Or«b«r  (Uthr  Sfraknbrtekung  $md  MpNM&ng  dei 
Lkkts,  ITW)*  Thoagh  in  1800  I  bawl  only  a  vagae  idea  of 
the  difllftrent  eircumstaMccs,  wltM^  ittodify  i^  navrage,  I  dM 
Wt  neglect  to*  measuFi  the  angles  of  diftpression  ^fike  hart** 
^n,  the  breadth  of  the  interval  between  the  horiaoa  aad  Xhi 
sospended  object,  the  tempeiaitttfe  of  the  sawd,  abow  tha 
lAirface  of  which  &e  rays  of  Kght  paased,  aad  iha*  of  Aa  air 
and  otiYiXi  water.  I  examined  the  iiiilueiice  of  tAa  figare  of 
the  small  islands  on  their  more  or  less  complete  sOtipeMiM  { 
the  chyjumsttinces  where  the  saspension  takes  place  wilAoai 
dbubfe  images ;  and  at  length  the  changes,  whieh  the  rising 
<fr  setting  sun  occasions  in  the  appearances  of  Aese  extraor^ 
dSnarj  refractions.  (See  vol.  ii,  p.x  19»;  aA*  chap.  ^  p% 
358  of  the  present  toI.) 

*••  Ctfmaua,  lat  10*  2f7'  5^^  Terraces  of  thchous©  elf  DWi 
^teqael  Martine2f,,  which  I  have  iahabitedf  sinoe  My  i^fiiM 
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from  the  Rio  Negro.  I  disceni  frotti  it  Ihe  Mdne  objects,  as 
I  perceived  from  my  former  dweflhg,  nesr  tb0  Rio  Manxa« 
Dares.  I  see  on  the  south  the  ]lMNiatain»  tff  lift  BrigantiDe, 
the  Tataraqual,  and  the  whole  eftaifl  of  the  mountains  of 
New  Andalusia;  on  the  n«rth-west»  tfie*  gntap  of  islands , 
Ijing  between  the  ports  of  Camana  and^Kueta  Barcelona, 
the  Caraccas  Islands^  Picuila,  and  Bocacha.  I>btaiiea  of 
these  islands  from  tea  to-  fifteen  miles.  Bird's  (yuuLraat  wilh 
a  doubia  division,  oaralully  Terifiad  by  a  spiiifl  level  and 
plumbline.  The  instrument  is  placed  on  a  thick  wall.  I 
constantly  employed  the  division  into  9tf*;  every  degree  of 
ivhich  is  equal  to  d6f  \f/\  The  vernier  subdivides  the  de- 
^ipnasi  ial»lM  pavts.  Therarrov  ofraoUfanatima  wan  dtfler- 
■ined  hy.  the  ktitadb  of  tha  plpoev  aoA  1^  eonpariscai  wMi 
a  sextant  of  Ramadmi'&.  It  vDMrntei  to  Sf  «^^  (>»^  diau) 
to  be  added  to  the  zenith  distances.  The  object-glass  of  the 
quadrant  is  124  feet  11  inches  above  the  level  of  the  sea. 
In  order  to  be  more  certain,  that  no  accident  influences  the 
angles  of  depression  and  of  suspension,  I  measure  every 
time  the  angle  of  altitude  of  a  tower  (A),  which  from  if  a 
elevation  and  proximity  cannot  be  sensibly  affected  by  the 
changes  in  the  horizontal  refractions. 

'"^Tha  first  of  SepAambeiv  18M^  fAW  Ib»V  Ikvpointa  of 
the  iaiiaida,.  and  eapea  of  As.DeigUMniiibg  oaHtineMl^  aU  a|^ 
pearalavsted^  suapandad*  DoHbddll  telaaaope,  wwgaifyiBy 
05»  tiBMi.  Them,  in  the  open  a^r,  in*  Ae  shade,  flfraP  &« 
Dekd's  bygnmieter,  46^^^;.  oyaaoaaatoFy  SO^ ;:  A  (ar  tawer 
serviiigiai  a  reotifieaitioa  ef  tho  iasti—iiat)^  mtW  ^' ;  Br 
eraaateni  eape  ofOAle  iskaidefCaiiecoiei  96«M^2^;  C, 
ar  snmnnt  of  the  snail  iidaad  Picakb^  Mf"  M/  90^' t  B,.  ar 
beaa  of  the  island  Pionita,  »5e  6g/  2^^;  E^  or  height  of 
theiafaMidiof  Boracha,  i^^4a^;  F,.ordBpn8no»oftfaehei» 
aoa  ef  tin  aa%  M^^a/  M<^..  The  seai  waimv  91-4'';,  the 
Mud  of  the  plahia  betwaen^  the  tbwm  andr  aaii^  90raf  Kr 

**  The  tliicdof  fteptbrnbee,  lil^  ttrite  nendei^  Thenl^ 
8l*  R.  Hyg.  43*.  Cyan.  14^ 
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A 

94*31' 

B 

95»  61' W 

C 

95«>  56'  24" 

D 

95'  58'  21" 

£ 

96"  46' 

F 

96*  69' 

^  In  the  eyeoing  at  six ;  cloady  sky ;  it  ir  going  to  ndiTr 
The  air  extremely  transparent      The  islands  appear  mack 
nearer.    Therm.  21-7*  R.    Hyg.  49-2*. 
D    95*  66' 30^^  * 
E    96*  46' 16''^ 

<'  The  fourth  of  September,  at  6|,,,  clondy;  air  Tery  trans- 
parent Hienn.  22*5^  Hyg.  41-2''.  The  water  of  the  sea 
mt  ifs  surface  2i*8^     White  sand  on  the  shore,  28•6^ 


A 

94"  31'  «" 

B 

95°  52'  15'' 

C 

9  •  Sfr-  39" 

D 

95"  58 '6-^ 

E 

95"  48*  15'''' 

F 

95»  58' 

'*  All  the  capes  sospendedi  bat  the  suspended  part  is  oA^y 
Dre  or  six  minutes  in  length.  Picnita  \%  entirely  in  the  air^ 
ifs  apparent  length  O''  11^  6'^  At  sunset,  the  interval  be- 
tween the  base  of  the  island  and  the  horison  of  the  sea  di-^ 
tninishes,  as  the  atraot^here  gets  darker.  When  the  disk  of 
the  Sun  is  hidden  behind  very  dark  clouds,  the  centre  of ' 
Piouita  rests  on  the  horiaon  f.  the  extremities  of  the  island 
are  then  alone  suspended.  The  Sun  reappears  in  all  it's 
apleadour,  though  only  at  an  altitude  of  four  degrees,  and 
the  whole  of  the  island  is  elevated  again  ;  it  is  entirely  sus- 
pended, as  well  at  it's  centre,  which  forms  a  small  convexity, 
as  at  it's  two  extremities.  No  double  image,  only  suspen^i^ 
•ioD.    After  the  setting  of  the  Sun,  Ficoita  isktijSi  suspend^ 
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ed,  I  examine  it  with  DoDond's  large  telescope.  It  is  al- 
veadj  so  dark,  that  I  cannot  withont  some  difficulty  read 
the  diviflioDS  oq  the  limb  of.  the  inatnuneot.  The  groand  ia 
no  doubt  getting^  colder;  but  I  still  perceive  air  (an  atrial 
space)  between  the  depressed  horiaon  of  the  sea  and  the  base 
of  the  island. 

**  The  fifth  of  September.  During  the  morning  twilight 
Therm.  2l-a«.  Hygr,  46*2".  The  Sun's  disk  not  yet  visi- 
ble, and  already  the  whole  of  Picuita  appears  suspended  in 
the  air.  Twilight  very  feeble.  (In  what  follows  I  have  in- 
serted after  the  degrees  the  hundred  and  twentieth  parts,  as 
they  appeared  on  the  qoadrant) 
A    »4^    02 


B 

95"  108-7 

C 

96*  111-2 

D 

96^  116-9 

E 

95«    93 

F 

OS*  117-7 

"  Throe  in  the  anemoou.    Therm.  23-2«  R. 

I>eluc. 

Cyan. 

22». 

B 

95*  106  3 

C 

9o»  112-7 

D 

96-  117-6 

£ 

9a«    93 

F 

95»  117-6 

Hyg.  36-2« 


"  Six  in  the  afternoon.     The  San  is  only  four  degrees 
high.    Therm.  22-8«  R*     Hyg,  36-6». 

A  94*  62-2 
B  96o  104-6 
C  96*»  111-3 
P    969  116 

E    96'    92-7 
F     96*116-3 
"  Daring  the  setting  of  the  San,  the  horiaon  is  osciilatir^. 
Picuita  sinks,  and  is  no  longer  suspended.    The  depression 
VOL.  III.  2  N 


S46 

t)f  the  horizon,  at  Ae  moment  of  the  sun^  Mttbg,  W 
11 6*7;  and  t^i^elve  miniitea  adcr,  dtmng  the  twiiigfat,  M* 
114-7.  C,  or  Picoita,  W  \\t.  Still  later,  C,  96*  111-3. 
F  M^  1 16*8.  There  can  be  no'error  hi  these  obterralioDay 
for  the  signal  A  remains  at  t^  same  height,  while  the  hori^ 
son  of  the  sea  undergoes  such  rapid  changes*  On  otiier  dajs, 
I  have  seen  the  small  islands  rest  on  tlM  hori«m  a  little  before 
the  setting  of  the  sun.  The  setting  does  not  always  oocasioD 
the  same  change  of  temperature,  and  of  the  terrestrial  r^ 
finctions. 

'<  Tha  Mth  of  Sei»lember.    Sinoe  Ifae  18th,  sky  oonstaudf 
*  dondy*    The  weather  changes  m  the  n^bt  of  the  nd^  Grsat 
transparency,  the  stars  very  brilliant,  but  no  twinkling,  even 
at  the  horizon.    'Qie  24th  great  dryness.    lAyg*  at  SI**  mom- 
'  ing,  32*  Deluc  (67  Sauss.).  Therm.  ai*5*  Reaam.    Depres- 
sion of  the  horizon,  the  greatest  I  ever  observed.    Water  of 
the  sea,  22^    The  arid  soil  of  the  itere,  aS-T".    Boracha  is 
entirely  in  the  air.    The  sky  very  blue.    Cyan.  21 «    Small 
.ftdung-boats  sospiended,  svnnming  m  tho  air,  three  or  four 
minutes  above  the  horizon  of  the  sea,  whieh  is  extremely  wili 
defined.    One  of  the  boats,  viewed  through  the  telescope, 
presents  an  inverted  image. 

A    94''    02 
B     96°  106 
C     95*'  116-2 
'£    96*"    98-2 

F     96°    12,  consequently  near  B^  greater  than 
on  the  4th  of  September. 

''  Picuita  appears  often  double>  and  inverted  during  the 
remainder  of  the  day.  The  inverted  image  is  as  lai^  and 
as  high  as  the  direct  image.  This  last  is  entirely  suspended ; 
but  the  inverted  image,  the  intensity  of  the  light  of  which  is 
very  weak,  trenches  on  the  horizon  of  the  sea :  it  covers  a 
portion  of  the  last  strata  of  the  ocean*  At  23^  in  the  mora* 
ing,  therm.  23*5'';  hyg.  31*6*. 
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A  94^  ea-8 

C     96»  112 

*'  At  Doon  the  depression  of  ibe  horizon  is  still  96^  1a 
JDead  calm. 

**  On  the  25th  and  20th  of  September,  the  horizon,  shining^. 
With  Nght,  oscillating  three  or  four  times  in  the  space  of  aH 
iiour.  TTie  depression  of  the  horizon  is  sometimes  (^y*  118, 
sometimes  96^  4,  without  any  chancre  in  the  meteorological 
instruments,  in  the  place  where  Bird's  quadrant  is.  The 
changes  no  doubt  take  place  in  the  intermediary  strata  of  air, 
and  in  the  temperature  of  the  water  and  of  the  ground,  which 
radiate  heat  I  think  I  perceiTC,  that  the  changes  jof  de- 
pression are  announced  by  a  variation  of  colour.  Without 
any  alteration  in  the  azure  colour  of  the  sky,  the  horizon  of 
^he  sea  separates  into  two  bands.  I  see  a  streak  of  a  deeper 
colour  than  the  rest ;  all  that  is  farther  off  than  this  streak 
grows  paler,  and  at  length  completely  disappears ;  and  all 
that  is  nearer  than  the  streak  acquires  a  deeper  colour.  Tho 
island  of  Picuita  is  already  suspended.  Ifs  foot  (it's  inferior 
limit)  does  not  change ;  bat  progressively,  as  the  streak  be- 
comes the  horizon,  and  as  that  part  of  the  sea  behind  the 
atreak  disappears,  the  apparent  suspension  of  the  island 
augments.  It  seems  to  retire  farther  off  from  the  hori-^ 
zon ;  while  it  is  rather  the  horizon,  that  has  retired  from 
|he  island.  Befolre  the  formation  of  the  streak :  D.  96^  116*3  ; 
F.  95^119.  A  quarter  of  an  hour  later,  after  the  zone 
t^ehind  the  streak  has  become  invisible,  I  find  D.  96*  116*3^ 
T.  96*  4*8.  By  degrees  the  anterior  zone,  which  forma 
the  horizon,  grows  paler  in  it*s  turn,  and  the  portion  of  sea 
behind  the  atreak  reappears.  You  would  say,  that  this  gains 
in  colour  what  the  other  loses.  F.  is  again  95^  118.  D* 
remains  invariably  95°  116*5.  The  part  which  has  reap- 
peared acquires  a  deep  blue  tint :  the  nearer  part,  on  the 
contrary  (that  which  formed  the  horizon,  when  the  depression 
2  N  2 
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95"!  lO)  is  quite  wbite.  I  bave  observed  this  oscfl- 
lation  for  several  days.  The  variations  of  cdonr  are  tbe 
prognostics  of  a  change  in  the  depression.  Onglit  we  not  to 
admit,  that  the  luminous  rays  sent  to  us  by  the  most  distant 
part  of  the  sea,  that  which  grows  paler,  are  inflected  in  suck 
a  manner,  during  their  passage  through  the  inferior  strata  of 
the  atmosphere,  that  in  their  convex  cur\'ature  toward  the 
surface  of  the  Earth,  they  are  confounded  with  the  rays  of 
the  nearer  stratum  of  the  sea  ?  We  can  judge  only  from  the 
direction  of  the  rays ;  and  those  rays,  which  really  arrive 
from  the  most  distant  strata  of  the  water,  being  inflected, 
appear  to  us  to  belong  to  the  nearest  It  is  this  circumstance, 
which  occasions  the  i^pearance  of  streaks,  and  which  aug- 
ments that  intensity  of  colour  or  brightness,  remariied  in  the 
new  horizon* 

'^  All  these  phenomena  are  equally  observable  in  the  bar- 
ren steppes  of  Caraccas,  and  on  the  borders  of  the  Oroonoko, 
in  those  places  where  sandy  plains  surround  the  river.  We  have 
frequently  seen  the  mirage  this  year,  1800,  between  Calabozo 
and  San  Fernando  de  Apure ;  and  at  the  Oroonoko,  to  the  north 
of  the  Mission  of  Encaramada.  The  little  hills  of  San  Juan  and 
Ortiz,  the  chain  called  Galera,  appear  suspeuded,  when  seen 
.  from  the  steppes,  at  three  or  four  leagues  distance.  The 
sand,  at  noon,  was  heated  (in  the  sun)  as  high  as  42*^  Reau- 
mur. At  eighteen  inches  above  the  surface,  the  thermometer 
kept  at  32*  Keaum.  At  six  feet  (in  the  shade)  it  marked 
2U*5°K.  Palm-trees,  standing  single  in  the  Llanos,  ap- 
peared to  be  cut  off  at  bottom :  it  seemed  as  if  a  stratum  of 
air  separated  them  from  the  ground.  Tlie  plains,  destitute 
of  vegetation,  appeared  to  be  meers,  or  lakes.  It  is  the  illu- 
sion so  common  in  the  African  deserts.  At  the  Mesa  de 
Pavones,  in  the  middle  of  the  steppes  of  Caraccas,  Mr.  Bon- 
pland  and  I  saw  cows  suspended  in  the  air.  Distance  one 
thousand  to'ses.  Measuring  with  the  sextant,  the  breadth  of 
the  aerial  interval,  we  found  the  animal's  feet  elevated  above 
the  soil  3' 20'^.  Simple  suspension,  no  double  image.     I  was 
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assured,  that  faorseir  bad  been  seen,  nearCalabo^o;  sospendcd 
and  Inverted,  witbont  exhibiting  bd  j  direct  image.'' 

All  that  precedes  was  written  at  Cumana,  toward  the  end, 
of  1800.    The  last  phenomenon  was  reported  to  me  by  per- 
sons of  good  authorit}.    It  appears  to  me  analogoas  to  that 
ckescribed  bj  Mr.  Vince,   which   Mr.  Biot  has  so  well  ex- 
plained in  his  "  Reckerchtt    aur    Us  RSfraciwn$   exttaordi^. 
adtm/*  IBIO,  p.  239,  fig.  40  bis.    Two  images  of  a  ship; 
were  seen,  the  uppermost  of  which  was  inverted.     In  the 
work  I  have  jnst  quoted,  Mr.  Biot  has  discussed  a  part  of  the 
measurement  I  took  during  my  stay  in  the  torrid  zone.    The 
following  is  the  reduction  of  the  zenith  distances  (ancient 
sexag.  division,  ^6r  the  days  of  the  greatest  suspension.       .  - 

9 


<g  I  s 


Urn 

o 


O 

r^   «^   > 

CO 

O 


9 


5  S 


I*     I* 


CO    to    to    ^ 

s  s  s  s  s  s 


I 


a    CO 


s 


to     O     CO     l> 

3    04    ei    94 

i    »o    '^    Tfi 


»Q     CO     00 
«0     09     ^ 

Tf     "^      QO 


s  ^ 


i  &  $ 


«    o 


« 


3SS33SS       S 


00 


a 
i 

O 


!" 

11 

4 
% 

\  .  1 

1 

fSepte 
fSept. 

III 

Cm 

o    o 

■3 

3 

•5  -B 

S 

950 

On  exatnirlng  the  angles  of  altitade,  under  irhich  the  snoi*^ 
mits  of  the  ialaads  of  Boracha  and  Picnita  are  seen,  we  find, 
that  the  extent  of  the  Yariations  decreases  with  the  magnitude 
of  the  angles.  The  oscillations  of  the  horixon  were  if  hnf\. 
those  of  the  snmmit  of  Picnita,  2^26^;  those  of  the  sommil 
pf  Boracha,  0'  27'^  The  real  depression  of  the  horizon,  in-' 
dependent  of  any  refraction,  ought  to  be  5'29'':  I  found  it 
between  6'  10''  and  14'  \1*\  In  all  these  cases  the  refrac-r 
lion  was  negative ;  that  is  to  say,  the  tnyectories  described 
by  the  luminons  rays  were  couTex  toward  the  surface  of 
the  water,  at  least  in  their  inferior  part  We  find  too, 
that  the  apparent  base  of  the  island  of  Picnita  was  not  al- 
ways placed  above  the  apparent  horiaon  of  the  sea.  It  some- 
times  came  down  to  the  same  height,  as  on  the  5th  of  Sepleni- 
l>er  at  sunset  The  island,  of  course,  then  appeared  resting 
on  the  horizon.  Sometimes  the  bases  of  the  island  appeared  . 
even  lower  than  the  apparent  horizon  of  the  sea,  as  on  the 
4th  of  September ;  and  the  surfiice  of  the  sea  was  se^  then  a 
little  beyond  the  island.  **  During  these  variations  the  tra- 
jectories of  the  luminous  rays  were  convex  toward  the  sea,  at 
(east  in  their  inferior  part,  as  the  depression  of  the  horiion 
proves;  but  the  point  of  contact  of  the  limiting tr^torics 
with  the  surface  of  die  sea  was  more  or  less  distant  from  the 
eye ;  and  it  was  this  circumstance  that  produced  the  variaticma 
observed  in  the  suspension  of  the  islands,  which  were  seeii 
sometimes  more  distant,  sometimes  nearer  than  the  limit 
Biot  Ktchtrch.^  p.  216, 217, 219. 

The  influence  of  the  rising  and  setting  of  the  sun,  which  is 
BO  apparent  in  my  observations  oa  Piouita,  confirms  what 
Liegentil  perceived  during  his  abode  at  Pondicherry.  This 
distinguished  traveller  constantly  saw,  during  the  winter,  tie 
horiaon  of  the  sea  descend  thirty-six  seconds,  when  the  first 
ray  of  the  sun  began  to  appear.  The  sun  rose  €hact  the  appa* 
rent  horizon,  a$if  it  ro$€  out  o/ Chaos.  Biot,  p.  225.  See  also 
|ny  Reateil  d^Obs.  Jstronomiquei,  tom.  i,  p.  153. 

I  fre^uefltly  remarked,  tliat  the  two  capes  of  Ae  island  of 
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Borafiba  were  iiregolvly  ebrated.  The  ftospeDcled  part  wai 
at  the  northern  cape  five  minutes  long,  and  at  the  southern 
searcely  two  minutes.  The  first  of  these  capes  looks  toward  the 
ocean,  while  the  southern  side  is  opposite  the -continent,  and 
■ear  the  isknd  Pionita,  which  radiates  heat  during  the  daj. 
*'  When  the  sea  is  warmer  in  these  latitudes  than  the  air, 
the  difference  of  their  extreme  temperatures  must  always  ha 
less  on  the  southern,  than  on  the  northern  side,  whence  r»* 
salts  a  less  negative  refraction,  and  consequently  a  smaller 
iUapension."    Biot.  p.  238* 

Daring  the  course  of  my  obsenratians  on  the  coast  of  Cu-* 
wiana,  and  in  other  observations  made  on  the  coast  of  the 
Pacific  Ocean  at'Iima,  I  had  carefully  attended  to  the  infia* 
ence  of  the  breadth  of  the  object  on  the  phenomenon  of  sns- 
peaaioa.  I  thought  I  had  found :  Ist,  that  in  islands  with  a 
convex  summit,  the  centre  of  the  island  reposes  on  the  fiori* 
aon,  while  the  extremities  are  elevated,  ddly,  that  of  two 
islands  of  similar  form,  two  of  a  parallelepiped  figure  for  ex- 
ample, the  longest  island  will  be  elevated  only  toward  if s 
ends,  while  the  shortest  will  be  entirely  suspended.  The 
fiaa  experiments  of  Messrs.  Biot  and  Maihieu  on  mirage 
have  perfectly  elucidated  the  causes  of  all  these  pheno- 
mena. When  a  rocky  island  does  not  appear  like  a  wall  of 
rocks  perpendicularly  cut  at  the  two  extremities,  but  is  ele* 
vated  at  the  centre,  it  is  only  the  part  of  the  sky  that  re- 
poses  on  it's  extremities,  those  strata  of  air  that  appear  as  if 
nearer  the  horizon,  that  can  exhibit  the  phenomenon  of 
mirage.  The  aerial  band,  the  reflected  sky,  will  not  be  seen 
under  the  centre  of  the  island,  in  that  place  where  it  is  the 
most  elevated.  The  same  thing  will  happen,  when  of  two 
objects  of  similar  form  ^e  has  a  greater  length  in  it's  lateral 
dimensions.  "  According  to  the  theory  of  extraordinary  re* 
fractions  near  the  horizon,  the  caustic  surface  rises  as  it's  dis* 
tance  augments.  The  lateral  extremities  of  an  object,  being 
farther  off  the  spectator  tlian  it's  cen^-e,  wiU  then  be  cut  hy 
the  caustic  at  a  greater  elevation.    If  the  island  have  httk 
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width,  the  difference  will  be  imperceptible,  and  the  wbots 
island  will  appear  lilmoat  equally  suspended  in  the  air.  Bat 
if  we  observe  an  island  rather  long,  the  borders  of  which 
belong  to  distances  much  more  considerable  than  it*s  centre, 
the  difference  of  height  of  the  caustic  at  these  yarioas  dis- 
tances may  become  more  apparent,  and  the  lateral  extrenr'- 
ties  of  the  island  will  then  alone  be  suspended.  If  the  differ- 
ences of  temperature  gradually  augment,  and  the  point  of 
contact  of  the  limiting  trajectory  approach  nearer  the  spec- 
tator, or,  what  is  the  same  thing,  if  the  spectator  lower  hia 
position,  the  limiting  trajectory  may  rise  above  the  summit 
of  the  island,  which  will  then  appear  entirely  suspended  in 
the  air.*  Biot,  p.  212.  Thus  I  find  noted  in  my  journal,  on 
the  7th  of  September,  on  the  coast  near  the  month  of  the 
Rio  Manzanares,  at  the  foot  of  the  Fuerte  de  la  Bocca,  therm. 
19®  R.;  hygr.  43-2**;  height  of  the  eye  four  feet  three 
inches;  at  19^  in  the  rooming,  on  the  qnadrant  1  had 
conveyed  to  the  seaside,  C.  O^"*  01'3.  The  body  of  the 
island  rests  on  the  hodzon  of  the  sea*  The  extremities  alone 
are  elevated.  Water  of  the  sea  near  the  shore,  20-2*  K. 
At  2lS  therm.  20-2«  R. ;  hygr.  42*8°.  C.  96*  9l-8,  but 
the  whole  of  the  island,  the  centre  as  well  as  the  extremities, 
suspended.  Water  of  the  sea  covering  ashore  heated  by  the 
Sun,  21.8".     The  sand  26°  R. 

What  has  just  been  said,  relative  to  the  influence  of  th^ 
length  and  form  of  objects  on  the  phenomena  of  suspension 
iqipears  to  me,  to  lead  to  the  explanation  of  a  curious  pas- 
sage of  Theopbrastns,  in  his  book  on  the  Prognoiticki  of 
Wind.  '*  When  the  capes  (or  saliant  parts  of  the  coast)  seem 
suspended  in  the  air;  or  when,  instead  of  one  island,  ve  think 
W£  ptrctvce  several,  this  phenomenon  indicates  a  change  of  the 
south  mad.  When  the  land  appears  to  you  black  (detaching 
itself  dark]  you  will  have  a  north  wind  ;  if  it  appear  white 
(detaching  itself  light)  expect  a  south  wind."  Theopkr.  de 
iignu  ventorum,  422,  B.  edit.  Heintii.  Furlanus  translates  it 
ibns :  si  promontoria  sublimia,  insulaeve  si  ex  una  plures  ap- 
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paretnU^  anstri  motationeiii  indicant.  When  a  distant  island 
18  of  a  height  very  unequal,  it  ia  the  variations  in  the  de« 
preaaion  of  the  horizon,  and  not  the  inverted  image  of  the 
iky  formed  on  the  lowest  parts  of  the  island,  that  make  it 
look  as  broken,  or  divided  into  several  small  islands.  If 
Theophrastfeis  meant  a  multiplicity  of  images  pkced  one  be- 
^  neaith  the  other,  he  wonld  not  have  neglectad  to  mention  in- 
verted images.  Aristotle  in  his  Meteorological  Lib.  w,  cap. 
IX,  p.  577  C,  Duval's  edition,  speaks  also  of  the  suspension 
of  capes,  and  considers  it  as  the  efiect  of  a  refraction  in  con* 
densed  air. 

In  the  course  of  my  observations  on  the  min^,  I  carefully 
made  a  distinctioti  between  the  very  frequent  cases,  when 
there  is  nupensii^  without  invemon.  Mr.  Biot  has  related 
the  circumstances,  in  which  this  phenomenon  takes  place. 
He  shows  {Reck*  p.  261)  that  the  inverted  image  may' be 
reduced  to  such  small  dimensions,  as  to  become  impercepti- 
ble. Respecting  the  variations  of  colour,  to  which  the  hori- 
zon of  the  sea  is  subject,  and  the  prognosticks  of  a  change  of 
refraction  derived  from  the  bands  or  black  streaks*,  this  phc" 
nomenon  has  not  always  the  appearance  of  several  horizona 
separated  by  aerial  intervals  (Biot,  p.  10,  151, 183  and  265). 
I  have  never  observed  these  intervals  formed  by  the  reflected 
air ;  I  have  merely  seen  that  a  great  change  in  the  depres- 
sion is  preceded  by  the  formation  of  streaks  in  that  place, 
where  the  new  horizon  was  about  to  be  formed.  I  have 
proved  above,  ^chap.  iii,  vol.  ii,  p.  67)  that  near  the  equator 
the  surface  of  the  sea  is  almost  habitually  1^  or  1*5*  warmer 
than  the  surrounding  air.  This  difference  of  temperature  is 
considerable,  enough,  to  be  looked  upon  as  one  cause  of  the  mir 
rage.  Mr.  Woltmann  observed,  that  there  was  a  double  image, 
or  simply  suspension,  on  the  banks  of  the  Elbe,  when  the 
water  was  only  two  degrees  of  Fahrenheit  (O-B**  cent.)  higher 
than  the  air.    We  cannot  then  be  astonished,  that  the  mirage 

Sec  p.  547. 
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u  so  connnoii  under  the  tropici,  wkare  tke  imya  rcaoh  m 
gtiding  over  the  surface  of  the  ocoan.  (Braodet,  in  GUbtii'9 
AtmaL,  torn,  xvii,  p.  176.) 

In  the  Sanscrit,  the  phenomenon  of  Ike  mirage  is  calleil 
inr^a  irkhna^  "  thirst  or  desire  of  the  antelspe^*  no  doaht 
.  because  this  animal*  mrigB,  compeUed  by  thirst,  trkkam,  ap« 
proaches  those  barren  plains,  where,  from  the  eftd  of  tba 
inflection  of  the  rays,  he  thinks  he  pereeaves  the  ondukdnf 
surface  of  the  waters. 


KOTB   E. 


The  mean  temperatures  of  the  year  indicate  the  tempera- 
tures that  would  exist  in  the  various  places  of  the  globe,  if 
the  oneqoal  t|uantities  of  heat  emitted  in  different  seasons, 
and  at  different  hours  of  the  day  and  night,  were  mifomdjf 
distributed  in  the  space  of  a  year.    Since  the  latest  inves- 
tigations of  the  heat  of  the  interior  of  the  Earth,  at  various 
latitudes  and  heights,  we  cannot  consider  as  identical  the 
mean  temperatures  of  the  lowest  strata  of  the  atmosphere 
,  and  those  of  the  stony  crust  of  the  globe.     It  has  been  often 
said,  that  the  mean  temperatures  were  sufficient  to  deter- 
mine by  one  single  member  the  climates  of  different  latitudes ; 
but  this  .assertion  is  not  perfectly  accurate.    To  determine 
the  clmatet  we  must  know  the  distribution  of  heat  in  differ- 
ent seasons  of  the  year :  and  two  places,  as  Milan,  and  Pe- 
kin  for  example,  the  mean  temperatures  of  which  (13°)  are 
the  same,  may  have,  the  first  a  winter  of  -f  2*4^  and  a  sum- 
mer of  22*8%  and  the  second  a  winter  of  —  3%  and  a  summer 
of  28°.    It  is  true,  that,  wherever  the  mean  temperature  of 
the  year  is  above  15^,  we  do  not  find  a  winter  the  mean  heat 
ef  which  is  below  0*.    Joining  by  a  curve  (an  iiothermal) 
the  places,  the  mean  annual  temperatures  of  which  are  the 
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«aaa,  wa  disoover,  tiMit  fHe  distribntion  of  heat  between 
Bemner  and  winter  takes  place  according  to  fixed  propor* 
tioiis ;  that  is  to  say,  that  the  variations  do  not  exceed  cer- 
tain limits :  bat  theae  oscillations,  which  I  have  recently  ex<^ 
amined  in  a  particular  paper  {Mhn.  de  la  Soditi  it  Arcueil, 
torn,  m,)  are  still  considerable  enough,  to  have  a  sensible 
influence  on  the  culture  of  the  plants  necessary  to  man.  If 
we  chose  to  characterize  a  otfif*c/tmctftf,  it  is  not.  enough  to 
say,  that  the  mean  temperature  of  the  year  must  be  above 
8*7**  or  9^;  we  must  add,  that  in  order  to  have  wine  worth 
drinking,  the* winter  must  not  be  below  +  V,  and  the  sum- 
iner  not  below  18^5*  or  19^  Now  on  the  New  Continent, 
in  Ae  United  States,  the  winters  are  lower  than  if,  ia 
those  places,  where  the  mean  heat  of  the  year  does  not  ex- 
ceed 9*.  On  the  isothermal  line  of  9^,  we  often  see  the 
thermometer  Ml  to  —  18*  in  the  range  of  transatlantic  cli- 


It  resnllB  from  these  considerations,  that,  to  giye  an  exact 
idea  of  the  climate  of  a  place,  we  must  determine,  not  only 
the  mean  of  the  year^  of  the  seasons,  and  of  the  months,  but 
idso  the  variations  which  take  plaee  at  different  hours  of  the 
day  and  night  during  a  time  of  some  extent  When  we  have 
a  great  number  of  observations  to  calculate  from,  I  believe 
we  onght  to  determine  the  annual  mean,  and  the  mean  of 
each  month,  by  taking  the  mean  of  fifteen  years  (consequent- 
ly by  the  help  of  10960  partial  observations);  mid  then 
choose  the  month,  the  temperature  of  which  is  the  nearest 
to  that  of  the  mean  *of  fifteen  years,  to  give  as  an  example  of 
^e  progress  of  the  thermometer  at  different  hours  of  the  day 
and  night.  This  method  of  jlresenting  the  observations,  as 
they  have  been  successively  made  in  the  space  of  a  month, 
appears  to  me  preferable  to  adopting  the  rule  of  taking  from 
109a0  observations  the  mean  of  each  day.  To  characterize 
^  climate,  'we  must  not  deprive  it  of  ivhat  I  would  venture 
to  call  it's  physiognomy,  it's  particular  features,  the  sudden  ' 
^ansitions  fironi  one  temperature  to  anotheri  the  Tariatioos 
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w]iich  are  accidental  but  often  repeated.  It  is  according  to 
the$e  principles,  that  I  have  determined  to  publish  in  this 
narrative  a  part  of  the  meteorological  'obsenrations  I  made 
between  the  tropics  at  different  heights.  If  we  reflect  on 
the  situation  of  a  trareller,  who  canoot  observe  at  fixed 
hQurSy  and  who  must  divide  bis  attention  among  a  great 
number  ol  objects  at  a  time,  we  must  not  be  surprised  to 
find  interruptions,  where  we  could  wish  for  a  ooniittued  series 
of  observations.  I  have  added  to  the  temperatares  of  Ca* 
ra^cas,  those  of  Cumana^  noted  by  Don  Faustin  Rubio. 
They  are  both  expressed  in  degrees  of  Reaumur's  thermo- 
meter, divided  into  80^  The  instruments  were  placed  in 
tl^e  open  air,  in  the  shade,  remote  from  any  reflection  from 
walls  or  the  ground.  The  hygrometer  was  that  of  Deluc ;  it 
h^s  not  been  corrected  by  the  temperature,  so  that  it  indi- 
cates  only  the  apparent  humidity.  I'he  observations  at  Cu- 
mana  are  preceded  by  a  0,  and  belong  to  the  same  hours : 
for  ex.  the  28th  of  October  the  temperature  of  the  air  at  Ca- 
raccas  was,  at  noon  18*1^;  at  Cumaoa  (in  the  suburb  of  the 
Guaiqueria  Indians),  according  to  a  thermometer  compared 
with  mine^  23'2°.  In  order  to  avoid  continually  adding  the 
words  morning  and  evening,  the  time  is  reckoned  licoording 
to  the  method  of  astronomers,  so  that  here,  as  in  the  Journal 
of  the  voyage,  vol.  ii,  p.  129 — 142,  22^  answer  to  ten  in  the 
morning. 

Caraccas.  Trinidad  qufurter ;  Lat.  10°  SO'  5(/^.  Long.  69* 
25^  Height,  454  toises.  Mean  temperature  of  the  year 
17-2°  R.    See  above  p.  458. 
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NOTBMBER. 

THBBM. 

Whalebone 

OBSERVATIONS. 

1799. 

RcBuiiiiir. 

HYQROM. 

28. 

Oh 

18-4* 

48-2* 

clear  (C.  23-2°). 

8 

16-0 

63-2 

fog. 

.    11 

14-2 

642 

clear. 

20. 

. 

.   20 

140 

64*0 

clear  (C.  21-7*). 

21 

162 

63-2 

23 

181 

600 

1 

192 

473 

(C,  24-1  •). 

9 

15*6 

64-0 

. 

11 

16-0 

,    63-2 

30. 

20 

140 

64*2 

blue  (0.21-3*7. 

1 

18-2 

49-7 

3 

18-0 

48-2 

(C.  24*). 

^ 

180 

47-3 

blue. 

5J 

17.1 

480 

8J 

14-6 

.  63-2 

blue  (C.  22  2*), 

H 

160 

620 

11 

14-7 

63-2 

clouds  very  low. 

December 
1 

19i 

130 

613 

blue  (C.  21  y). 

21J 

160 

61-3 

' 

22 

16-6 

496 

23 

17-2 

47-7 

blue. 

0 

180 

46-9 

oj 

18-7 

46-4 

1 

190 

447 

blue  (C.  24«). 
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DECEMBER 

THEAM. 

Whdebone 

OBSEBVATIONS. 

1799. 

Reaumur. 

HYOAOM. 

2. 

23k 

17-6» 

48-2* 

doudy. 

0 

18*0 

47-9 

(C,  23-5-> 

H 

10*5 

48  7 

cloudy. 

11 

16-5 

52-2 

rain. 

3. 

20J 

14-9 

50-7 

blae. 

211 

100 

49-9 

wind  violent,  east 

0 

175 

47-8 

21 

180 

47-2 

(C.  23«*). 

IJ 

18-2 

46-8 

7 

15*5 

49-7 

blae. 

11 

14'0 

53-2 

(C.21-T0- 

4. 

20 

15*0 

61-0 

azare  (C.  20*2*). 

21 

15-3 

50-4 

22 

16*2 

481 

4J 

18-4 

43-8 

(C.  23-5-). 

7i. 

14-8 

463 

9 

13-5 

47-9 

fine  mooo-li^ht. 

11 

18-2 

47-3 

blue  (C.  21-3"). 

5. 

21 

150 

48-7 

azure  sky  with  clouds. 

22 

15*5 

475 

cloudy. 

22i 

16-8 

46-5 

23J 

173 

45-9 

0 

182 

45-3 

aaure  sky,  windy. 

1 

180 

43-9 

(C.  23-5»). 

4 

180 

42-9 

6 

173 

42-9 

blue. 

11 

13^; 

46*3 

oalm(C.21-6*)- 
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DECBMBER. 

THBRM. 

WhiOebcme 

-OBSERVATIONS. 

1799. 

ReMimur. 

RYOEOM. 

a. 

ao^r 

122, 

49-2- 

%. 

20} 

128 

46-4 

cloadj  (C.  20*40. 

21 

140 

50-2 

21} 

152 

50-3 

bine. 

23 

170 

46-2 

ok>ads(C.23*l*). 

0 

17-5 

45-9 

4 

18-2 

41-9 

5 

179 

44-2 

blue. 

6} 

15 

43*6 

7. 

19 

12d 

51*9 

fttare (C.  Ip^")- 

20 

14-0 

61-2 

21 

15-2 

49-7 

22 

16-5 

48-2 

23 

17-7 

47-5 

Silla  cleftr. 

OJ 

18  5 

46*9 

(C.  23-2'). 

3i 

18-9 

46-9    - 

7 

10 

48-2 

aaare  skj. 

10} 

13S 

60-2 

11} 

137 

50-7 

(C.  21-7«) 

8. 

16^i 

12*4 

40-2 

blue. 

18 

12-3 

49^ 

son  rising. 

20 

13-4 

497 

cloudy  (C.  20«). 

21 

13.4 

60  2 

6 

ie-7 

48-2 

cloudj  (C.  22*). 

8 

160 

511 

14 

14-5 

62-9 

foggy.               : 
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DBCEMBBB. 

THERM. 

Whalebone 

OBSERVATIONS. 

1799. 

Reanmur. 

HYGROM. 

■ 

9. 

23''1 

ITS* 

60-2» 

blue,  witli  doads. 

3i 

182 

453 

blue,  calm. 

'       4J 

180 

45-3 

(C.  23«). 

7 

16-2 

49-2 

8 

16*0 

60-3 

blue. 

0 

14-2 

53*2 

10 

160 

52-7 

doudy. 

11 

15-2 

62*2 

bloe. 

11. 

OH 

17-5 

46-3 

doudy  (C.  22-8»). 

7 

16-2 

51-1 

11 

15-0 

52-2 

blue. 

12.    ^ 

, 

Itf"! 

12-7 

60-7 

serene  (C.  20«)/ 

4 

170- 

454 

9 

13-2 

49-5 

azure  sky. 

121 

14-0 

49$ 

«i.(C.  2r3«). 

13. 

14 

181 

46*3 

blue  (0.22  6°). 

^ 

17-5 

46-3 

6 

162 

47-2 

doudy. 

12 

160 

52-3 

(C.2r3*>. 

14. 

21* 

160 

511 

doudy  (C.  20'8»> 

211 

16-5 

509 

22 

16  5 

50-2 

23 

170 

49-7 

doudy." 

0 

170 

49-5 

(C.^l'T). 

sm 


DECBMBmU 

THERM* 

WkAtebooe 

OBS£RVATIONf. 

1709. 

RcMimnr. 

HirottoM. 

• 

14: 

6^ 

15*2* 

51-8. 

n 

15-6 

63-2 

11 

14-5 

65-7 

Sitta  clear. 

16. 

^ 

22^ 

16-6 

502 

aaore  aky. 

01 

18-6 

47-3 

Silla  ibggj. 

n 

•  17-8 

47-3 

(C.32e').  . 

5 

17  5 

48-9 

6 

16-3 

51-0 

?ciy  low  cloQds. 

«f 

16-0 

51-6 

9 

150 

53-6 

clondy. 

10 

15*1 

53*5 

cloudj. 

11 

15*0 

63-2 

(C.  2r7o\ 

16. 

^i 

16-2 

48-7 

bloe  (C.  20-4*). 

22 

16-5 

48-7 

very  low  clouds. 

2^ 

17-6 

47-0 

0 

18  0 

46-3 

(C.sa-tf'). 

^i 

17'3 

470 

very  fine. 

7 

ie-0 

49-5 

Silla  dear. 

9 

15-5 

50-5 

11 

15-2 

51-1 

(C.21-30). 

17. 

23'»| 

16-5 

49-2 

cloady. 

0 

17-5 

47.2 

1 

17-7 

46-3 

2 

18-5 

45-0 

(C.23,1*), 

4 

16-7 

48-7 

cloudy. 

> 

•    VOL.  III. 
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DBCBMBBR. 

THMtM. 

Whalebone 

OBSERVATIONS. 

1790. 

Reamnur. 

HYOROM. 

18. 

19" 

13-0* 

53-2* 

(G-20")cJoiid3^. 

20 

14-2 

52-2 

21 

16-0    ^ 

60-1 

22 

li6-8 

49-0 

cldadjr. 

0 

18-5 

461 

1 

186 

44-9 

(C.  22-60. 

3 

185 

44*5 

cloudjr. 

«i 

15.8 

490 

azure  sky. 

19. 

, 

, 

19 

14-5 

52-2 

(C.  20-4^).  doudy. 

20 

150 

51-9 

22J 

163 

50-8 

wind  yiolent,  east 

1 

17-7 

480 

(C.  22-2^). 

,   H 

17-0 

47-5 

cloudy* 

5 

171 

480 

calm. 

n  ' 

15-5 

51-0 

81 

15-3 

510 

clondjr. 

12 

148 

53-5 

(C.  2lO'»)  rain. 

20. 

19 

14'3 

54-9 

(C.  20-4^)  cloudy. 

211 

loo 

51-8 

wind  nolent,  east. 

221 

16'8 

49-9 

iiSl 

17-0 

47-8 

cloudy. 

81 

17-4 

44-4 

(C.  22-6«). 

4 

17-5 

430 

azure  sky. 

71 

15-2 

501 

n 

12-5 

53*2 

(C.  21 -3°)  cloudy. 

21. 

- 

31 

I4fi 

53-7 

cloudy. 
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DBCBHBBR. 
1799. 

TBBRM. 

Reaumnr. 

Whalebone 

HYGROM. 

/ 
obseevations. 

•21. 

2aj" 

23* 

13-5» 
16  0 

56-8^ 

55-7 

rain. 

0 

15  5 

.  55-7 

rain. 

1 
4 

153 
14-9 

54-9 
53-2 

(0.22  6**).     ' 

5 

14-5 

533 

9 
11 

140 
14  8 

•      54-4 
54-9 

cloudy. 
(C.  21-3*0. 

32. 
23 
0 

160 
17-2 

48-7 
40-3 

clondj.  • 

I 

17-7 

45-4 

(C.  23-1^). 

5 

17-1 

45-8 

e 
11 

150 

14-2 

68-7 

54-9 

clondj, 
(C.  2V2r). 

23. 

22 

160 

50-2 

4iloudy, 

23 

16-2 

49-7 

0 

167 

49-0 

1 
8J 

4J 
5 

17  5 
17-8 
18-2 
17-3 
17-0 

48-2 
47-9 
45*4 
459 
46-2 

somedoads. 
blae. 

8 

15-1 

50-1 

10 

14-2 

61-8 

11 

13-4 

54-9 

blue. 

2-1. 
22 

17-2 

47-6 

Uue. 

2o  2 
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DBCEMBBR. 

THERM. 

WbAleboDe 

OBSEfiVATIONS. 

17»0. 

Rcftumui*. 

'  nroROM. 

24. 

28^ 

17-6* 

476^ 

wifed  viMent^  east. 

1 

180 

46-3 

H 

17-2 

48-2 

cahiL 

r 

161 

63-2 

doady.    - 

8 

15  4 

64-2 

10 

147 

64-9 

14 

148 

67-8 

26. 

2a 

170 

49-7 

doody. 

0 

16-5 

51- 1 

nito. 

3 

15-3 

57-8 

ckrady. 

7 

16-0 

57-6 

11 

14-2 

68-8 

cfondy. 

26 

21i 

17  0 

532 

cloudy. 

22J 

16-5 

52-3 

0 

17-7 

489 

OJ 

170 

48-2 

4i 

17-6 

45-2 

UU6. 

6 

154 

483 

» 

150 

52  2 

clotady. 

27. 

21 

160 

51-0 

some  clouds* 

0 

17-8 

46-8 

UHe. 

H 

182 

40-7 

SiDackar. 

6 

l^'O 

41-6 

li 

13'2 

54-2 

blue. 
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DECBMBBR. 

1 

WhdaboQc 

OBSERVATIONS. 

1799. 

Reaomuv. 

HVGROM, 

28. 

20* 

12.2* 

ISO* 

21 

ITS 

55-7 

foggy. 

22 

15-0 

54-9 

a  Uttle  b|ae. 

/     " 

10-2 

49-2 

1 

175 

45  5 

3} 

177 

42-7 

4 

18H) 

42  0 

blue. 

9 

14-2 

510 

starlight. 

11 

160 

53-2 

cloudy. 

29. 

, 

20 

140 

62-2 

azare  skjr. 

21 

14-8 

63-2 

22 

16-0 

510 

23 

17-2 

48*2 

1 

175 

47-2 

azare  sky. 

10 

146 

54-9 

cloqdy. 

30. 

20 

150 

60-2 

folae. 

22i 

17-2 

472 

23^ 

17-5 

450 

0 

185 

44-5 

1 

18-5 

436 

3 

180 

897 

bUpf. 

4J 

181 

44-4 

^H 

15-2 

49-2 

clatpdy. 

,31. 

20 

15*0 

'  50^ 

bliiiB. 

22i 

170 

.47-3 
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DECEMBER. 

THERM. 

WluMone 

OBSERVATIONS. 

1799. 

Reaumur. 

HYGROM. 

31. 

aa-j 

17-5^ 

45-0« 

0 

lB-2 

44-5 

' 

1 

18  5 

43*6 

3 

180 

89-7 

blue. 

4J 

180 

44-5 

' 

101 

15-2 

49-2 

cloudy. 

Ist.  Jan. 

tf» 

16-6 

49-2 

azare  »kj. 

11 J 

100 

64'9 

completely  cloudy. 

4. 

4 

18  3 

40-7 

a«ire8ky(C.23-5*). 

0 

15-7 

482 

azare  sky. 

11 

15 

51-6 

cloudy  (C.  21  7'). 

8. 

22 

16-5 

441 

blue. 

0 

190 

40-7 

(C.  22-2). 

7 

15'd 

48-2 

.  11 

150 

47-5 

blue  (C.  21 -S^). 

9. 

22i 

17-5 

450 

blae. 

1 

19  5 

43-6 

(C.  23-5-). 

3 

18-4 

45-7 

cloudy. 

5 

175 

.45-6 

12J 

160 

48-2 

cloudy  (C.  21-7o). 

10. 

.        20 

150 

49-2 

cloudy  (C.  21»3). 

21 

162 

481 
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JANUARY. 

1800. 

THEHM. 

Reaumur. 

Whalebone 

HYOKOM. 

OBSBRVATIONS. 

10. 

3- 

190** 
18-2 

40-7** 
41-6 

blue  (C.  230'^. 

10 

145 

49-2 

ij 

140 

49-0 

sUrligbt  (C.  21-4*). 

11. 

1 

4 

H 

7 

19-2 
190 
17-5 
150 

41-7 

*  39-8 

41-7 

463 

blae(C.22-e^). 

doudjr. 
starligbt 

12. 

1 
4 
9 

18-8 
190 
14-5 

37^ 
35-9 
460 

blue(C.22*7'). 

13 

.     130 

445 

starligbt  (C,21-3«). 

13. 

*    - 

21 

13-2 

441 

some  clouds. 

0 

171 

40-7 

1 

H 

4J 

18  0 
17-2 
170 

401 
41-7 
42-6 

blue  (C.  22-6»). 

\ 

121 

12-5 

43-8 

staillgbt  (C.  20-4«). 

14 

20} 

11 

160 
17-2 

44-5 
41-3 

blue,  (C.  18  8"). 

1 

H 

5J 

17-5 
19-3 
16-7 

40*1 
383 
44*8 

(C.  22  r). 
blue.  , 

9 
11 

14-3 
13-5 

47-2 
49-3 

cloudy. 

doud^  (C.  20  8*^. 

nm 
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1800. 

1 

Reaumur. 

HYQROM. 

16. 

22^ 

ia-5** 

4ir 

doadj. 

1 

17-6 

417 

Wqe  (C.  2J-2'). 

3i 

18*0 

41-9 

(doudj. 

4J 

167 

42-7 

9 

150 

-43-6 

11 

145 

440 

starlight  fC.  21-3). 

16. 

, 

17 

13-2 

45-4 

Wue  (C.  20-0*). 

0 

180 

41-7 

- 

4 

lC-5 

453 

Catiawiiid(C.22-2'*> 

7 

15-2 

48.2 

doady. 

10 

14  0 

48-5 

tlQudj(C.21-y). 

17. 

80 

lS-3 

47  2 

blue  (C.  196*). 

3J 

187 

39-6 

{C.  22-6). 

'Vi 

140 

^     42-7 

«tarliffht(C.21-3'). 

«>8. 

, 

SI 

160 

45-4 

amre  skj. 

1 

19-2 

386 

(C.  23-6^. 

3i. 

193 

36-9 

H 

18-5 

41.7 

azure  sky. 

11 

14-6 

44*9 

cloudy  (C.  2l-r*). 

22. 

0 

loo 

33-8 

Wne  (C.  22-6^). 

6 

16  3 

369 

'iJ 

15- 1 

4V4 

Hoc  (C  21-2*^). 

ObBervations  raaie  simiiltaaeonslj  at  Camaoa  and  Carac- 
cat,  at  the  extremities  of  a  column  of  air  nine  hundred  ftie- 
tr^  (four  hundred  and  fifty  toises)  high,  appear  to  me  v^iy 
interesting.  Though  the  port  of  Cumana  is  fiirther  tlan 
La  Guayra  from  Caraccas,  this  port  presents  a  point  of  c4m- 
^arison  much  mpre  certain.  The  air  circulates  more  trebly 
rolmd  Cumana,  and  jfs  temperature  is  less  influenced  by 
local  causes.  Comparing,  among  the  whole  of  the  obserratidkis, 
twenty-one  fine  days,  chosen  indiscriminately  in  the  moniha 
of  November,  December,  and  January,  I  find,  on  calculating 
tht  meaa  temperature  of  each  day  from  the  maximum  ind 
minimam  obaerved,  the  following  results : 
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DAYS. 

MeviTempc 
Comana. 

ntureof  the 
.at           ^ 

Diipnmcet. 
ReMnrar. 

29  Nov, 

22-9* 

16-6^ 

6-8^ 

30 

226 

16-0 

66 

1  Dec 

22-6 

160 

6-6 

8 

22-6 

161 

6-6 

4 

21-8 

15*8 

6-0 

6 

21-7 

16-7 

60 

6 

21-7 

161 

&e 

9 

21-7 

16-6 

6-1 

12 

21-8 

14*8 

6-6 

16 

21-6 

16-7 

49 

4  Jan. 

21-9 

166 

6-3 

8 

20-8 

17-0 

8-8 

9  ' 

22*4 

17-2 

6-2 

12 

22*0 

160 

6-0 

13 

21-7 

16-2 

6-6 

14 

20-4 

16*9 

4-6 

16 

20-8 

16-2 

4-6 

16 

21-1 

15*6 

6-6 

17 

210 

16-6 

6-4 

18 

21-0 

16-8 

4-2 

19 

21-6 

170 

4-6 
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llie  mean  temperatares  of  twentj-one  fine  days  differed 
atCnmana  3*4*";  at  Caraccaa,  3<^  cent,  therm.  The  least 
differences  between  the  mean  temperatares  of  the  two  places 
did  not  always  take  place,  when  the  weather  was  hottest 
at  Caraccas ;  they  oscillated  between  4*8*,  nnd  8*2°.  Tha 
mean  of  all  the  differences  was  6*8*"  (5*5^  Reaamar)^  nearly 
one  hundred  and  thirty.two  metres  to  a  centesimal  degree. 
The  valley  of  Caraccas  is  colder  than  it  shonld  be  for  an 
c^levation  of  nine  hundred  metres,  and  this  circumstance 
renders  the  decrement  of  heat  extremely  rapid*  The  mean 
of  aU  my  observations  made  between  the  tropics  gave  me, 
for  the  first  strata  of  air  comprised  between  the  level  of  the 
sea  and  one  thousand  metres  of  elevation,  one  hundred  and 
seventy  metres  corresponding  to  V  of  the  cent  therm.,  or 
Me  hundred  and  nine  toises  to  1^  of  Reaumur. 


SUI>PLEMENT. 


The  deure  I  had  manifested  to  see  the  Archipelago  of 
the  Canary  Islands  examined  with  respect  to  geology,  and 
natural  philosopl^y^  and  the  geography  of  pLants,^  by  tra« 
Tellers  who  could  make  a  long  stay  there,  has  been  lately 
realised*  Mr,  liCopold  von  Bach  is  now  prepurii^  an  ex- 
tensive work,  the  result  of  his  laborious  investigations  on 
Teneriffe,  and  the  neighbouring  Isbuids.  To  this  great  geo* 
gao8t»  and  to  the  researches  of  Mr.  Smith,  who  has  lately 
fallen  a  victim  to  his  zeal  for  the  sciences  in  the  expedition 
on  the  river  Congo,  I  am  indebted  for  the  Physical  Map  of 
the  Peak  of  Teneriffe.  I  have  not  hesitated  to  substitute  more 
accurate  notions  in  the  place  of  those  communicated  to  me  by 
Mr.  Broussonnet,  (see  vol.  i,  p.  260 — ^271).  Mr.  von  Bnch 
dislinguishes,  1st,  the  region  of  African  forms,  0«— 200  toises; 
2d,  the  region  of  vines  and  grain,.  200—430  toises;  dd, 
the  region  of  the  kurels*  regh  sylvatica,  430 — 680  toises ; 
4th,  the  region  of  the  pinut  coftariensis,  680—080  toises; 
5th,  the  region  of  the  retama,  Mpwrtium  nubigmunit  980—1730 
toises.  The  retama  is  found  only  atTenerifie.  It's  infe* 
nor  limit  is  at  1000  toises.  The  mountaius  of  all  the  other 
islands,  excepting  Palma,  are  not  high  enough  to  enter  this 
limit,  and  the  summit  of  the  Pico  de  lo  Mochachos  in 
Palma  is  composed  only  of  naked  and  barren  rocks.  The 
gramineous  plants  are  very  rare ;  and,  lui  Mr.  von  Buch  ob- 
serves, they  do  not  form  a  particular  zone.  The  plants 
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that  do  not  belong  to  the  Peak  of  Tenerifie,  but  which  grow 
at  the  indicated  heights  on^  the  moontains  of  the  neighbour^ 
ing  islands,  are  placed  between  two  parentheses.  An  S 
(Smith)  is  added  to  the  new  species^  which  will  be  pubUshed 
by  Messrs,  von  Bach  and  Smith,  A  crdss  placed  at  the  end 
of  a  word  marks  the  superior  limit  of  a  plant^  that  at  which 
it  ceases  to  grow, 

I  shall  mention  some  other  ideas,  for  which  1  am  indebted 
to  the  communications  of  JMb.  von  Bach,  and  which  will 
serve  to  rectify  what  I  have  stated  in  the  second  chapter  of 
this  Narrative.  I  eagerly  seize  every  opportunity  of  rec- 
tifying this  work  from  the  report  of  learned  persons,  who 
have  visited  the  same  places,  and  who  have  remained  b^ 
them  longer  than  myself.  "The  Canarian  pine  (?ol.  i,  p. 
S68)  is  certainly  a  new  species,  till  now  unknown  to  the  bo* 
tanists  of  Europe.  The  dragon-tree  (ib.  p.  142)  does  not 
appear  to  belong  to  the  East-Indies,  as  linneus  believed; 
it  is  found  wild  near  Iguesta,  170  or  »0  toiscs  above  the 
level  of  the  ocean.  The  thorny  plant  of  Lancerota,  which  Mr. 
Bronssonet  had  taken  for  a  sonchus  (ib.  p.  230  note),  is  the 
prenanthes  spinosa.  The  volcano  of  Lancerota,  which  I  had 
fudged  to  be  500  toises  high  from  angles  which  I  took  when 
onder  sail  (ib.  p.  82),  is  the  Corona,  the  devation  of  which, 
according  to  anextremely  accurate  barometrical  measurement 
IS  2»2  toises.  The  height  of  Ae  town  of  Laguna  which  bad 
never  been  exactly  determined  (ib,  p.  120 ;  and  vol.  ii,  p. 
178)  is  2a4  toises.  No  circular  wall  of  lava  prevents  enter- 
ing the  crated*  of  the  Peak  of  Teneriflfe  on  the  northern  and 
western  side.  What  I  said  of  this  wall  and  the  analogy  be- 
tween the  summit  of  the  Peak  and  that  ofCotopaxi  (vol.  i,  p. 
Ito)  does  not  appear  to  be  accurate.  No  subsequent  ob- 
servation has  confirmed  the  assertion  of  Mr.  Broussonet  (ib 
p«  236),  that  the  island  of  Gomera  contains  a  nucleus  of  gra- 
nite and  mica-slate;  but  Mr.  Escobar,  a  learned  Spanish 
inlneralogist,  has  found  in  the  island  of  Forlaventura  a  block 
^f  primitive  syenitic  rock,     It  is  a  mass,  the  basis  of  which 
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is  feldspar,  containing  ctyit&is  of  hornblende.  Mr.  von 
Boch  has  discovered  in  the  great  Circus  of  the  island  of 
Paima,  which  he  considers  as  the  ancient  cral^re  de  toulhe^ 
ment,  crater  of  eruption,  another  primitive  rock.  This  also 
consists  of  a  feld«spar  basis,  containing  garnets  and  actinolite 
(strahlstein).  In  a  neighbooring  ravin  isolated  blocks  of 
mica-slate  with  hornblende  are  observed.  The  gypseous  and 
limestone  formations  of  Laucerota  and  Fortaventura  (ib.  p. 
236)  are  strata  subordinate  to  the  formation  of  volcanic  tiifs. 
We  even  find  there  beds  of  oolites.  According  to  Mr.  von 
Buch,  to  whom  belong  all  the  observations  of  this  supple- 
ment, the  mean  temperature  of  Santa-Cruz  in  Tenerifie  is 
71'8°  Fahr.,  or  21-8*  Centigrade." 


In  this  Personal  Narrative  all  the  indications  of  tempera* 
ture  are  reckoned  in  the  degrees  of  the  centesimal  therinome- 
ter,  when  the  contrary  is  not  expressly  noted.  The  Gene- 
ric and  specific  names  of  plants  printed  in  italics  designate 
genera  or  species  unknown  before  our  journey,  and  described 
in  our  Aora  Genera  ei  Specia  Plantarum  Orbit  Novi. 


END  OF  VOL.  III. 
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